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Lone figure in overalls 
surveys the fields of his 
labor. Freshly planted rows 
point their even lines around 
a gently rising hill. Seem- 
ingly the world and its peo- 
ple are far away. But this 
man is not alone! 


His home is at the top of the distant hill. And in 
his home is a telephone. Eighty-five million miles 
of wire lead to it. His call is a command to one or 
more of several hundred thousand employees. Day 
or night he may call, through the Bell System, any 
one of nearly twenty million other telephones in 
this country and an additional twelve million abroad. 

And yet, like you, he pays but a small sum for a 
service that is frequently priceless in value. The 
presence of the telephone, ready for instant use, 


OF THE HILL 


costs only a few cents a day, With your tele- 


phone, you are never alone. It is an investment 


in companionship, convenience, and security. 


Through it you can proj 


t your personality to 


the faraway places of the earth, or bring famil- 


iar voices to the friendliness of your fireside. 


Undoubtedly a great factor in the continued 
progres 
is the intangible but real spirit of service that has 


nd improvement of telephone service 


become a tradition in the telephone business. This 


spirit expresses itself daily and in an 


emergency. 
And behind the army engaged in giving service is 
the pioneering help of a regiment of five thousand 
scientists and technical men, engaged in the sole 
task of working for improvement. 

This group devotes itself exclusively to seeking 
ways and means of making your telephone service 


constantly better and better. 


AMERICAN TELEPHONE AX 


D TELEGRAPH COMPANY 


® 


What is the 


RECONSTRUCTION 
Finance Corporation 
Doing? 


It is acting as a great 
discount bank, and is loaning over $7,000,000 a day 
loans are made to every part of the United States through com- 


wit 
T mercial banks, savings banks, trust companies, joint stock land banks, Fed- 
eral intermediate credit banks, agricultural credit corporations, live stock credit 
corporations, and to the railroads, building and loan associations, mortgage loan 
companies, and insurance companies. 

* ‘The applications come in through the 33 branches and are carefully inspected 
locally as well as in Washington. But action is rapid, and one day's operations 
will take in many of the above avenues of distribution in most sections of the 
country. 

‘The amounts loaned vary from a few thousand dollars to several millions, 
and due consideration is given the nevessity of each case, 


WHAT ARE THE CHANGES IN THE ECONOMIC PICTURE? 


HROUGH the Reconstruction Finance Corporation, 
the enlarged powers of the Federal Reserve System, 
the campaign against hoarding, and the United Action for 
Employment, great fundamental changes have developed. 


This picture is now changed. Money is being returned 


to circulation. ‘The resources of banks that failed in 


Beginning in the summer of 1931 with the financial 
is in Germany, followed by the suspension of gold pay- 
ments in England, a tremor of fear went through the 
entire world, ‘The shock manifested itself in America by 
enormous gold withdrawals on the part of foreign central 
banks which had been leaving their money on deposit with 
us for years, Bank failures increased rapidly in this coun- 
try asa result of the financial excitement, which en- 


March are about equalled by the resources of the banks 
that reopened. People are becoming impatient with any- 
thing which is obstructing the return to normal trade and 
normal living. The dollar is able to buy more in mer- 
ss than it has for many 
‘The active dollar is the only dollar that is vale 
uable, and it is now putting its more slothful neighbor to 
shame, 


chandise, services and securit 
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“ds the most nearly telf-contained nation, we have within 
our own boundaries the elemental factors for recovery.” 


(From the Recommendation of the Committee on Unemployment Plant and Segaestions of the President's Organization on Unemployment Retief) 
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Hitting a hammer handle violently to 
ora nail often saps the wood 


By Prof. Collins P. Bliss 


Diner, Popular Scene Inti, Dour, College 
Of Englcering, New York Universi 


Primitive man searched carefully, for 
a smooth, oval stone that would fit 
comfortably in the palm of his hand. 

Later, he found that this crude implement 

could’ be improved by roughing out, shal- 

low depressions for his fingers. Finally, 
rough wood and bone handles were added, 
with leather thongs to hold the heads. 
Primitive man chose his hammer care- 
fully after testing the rock for hardness 

‘and the handle for toughness. Today we 

enter a hardware store, hastily look over 

‘4 group of hammers ranging in price from 

twenty-five cents to $2, and buy the one 

that suits our pocketbook or the one that 
bears a trademark we know, Superficially, 
most hammers are alike, Actually, one 
may outlast another many times, 

wo carpenter hammers were recently 
sent to our laboratories to be tested, the 

results of these tests to be included in a 

report of the New York State Depart 

ment of Labor, Outwardly there was 
very little difference between them, yet an 
inspection of their tags revealed that one 
hhad cost two dollars, the other, ten cents, 

In our laboratories, by means of spe- 
cial tool testing machines, these two ham- 
mers were subjected to the equivalent of 

‘months of rigorous wear in about an hour. 

‘The handle of the two-dollar hammer 

failed only after seven thousand blows 

hhad been recorded on one machine, which 

‘swings the hammer as a carpenter’ would, 

But at the fifteenth blow, ten seconds af- 

ter the start, the head ‘of the ten-cent 

hammer was loosened from its handle and 
thrown across the room. As many as four 
hundred and sixty-six of the cheaper ham- 
mers would have been required to do the 
work of one hammer of the better grade 
total cost of $46.60 as compared 
yrth $2. What had appeared at Gist to 
¢ a bargain had proved an expensive 

Each blow struck with the cheap 

hammer had cost over a half a cent, 

‘Aside from the economy of it, the ama- 
teur owes it to himself to use ‘tools that 
are safe, A cheap hammer, failing under 


I: SELECTING the first__hammer, 


4 


the slightest strain, may cause serious 
injury to worker or bystander. Out of 
fone hundred hand tool accidents, re- 
cently investigated, thirty were caused di 
rectly or indirectly by poorly designed or 
defective tools. 

In selecting tools, the amateur can shift 
the responsibility of testing by buying 
tools selected by the Popular Science In- 
stitute, Every product approved by the 
Institute has been thoroughly tested and 
can be expected to give absolute satisfac- 
tion under normal and proper use. 

Buying good tools is one thing. Main- 
taining them in good condition is another. 
Good tools remain good only when they 
are carefully used and kept in first class 
condition, Screw drivers should be used 
‘only for the purpose of turning screws. 
Hammers should be used only for driving 
and pulling nails. | Wrenches should be 
used only for tightening and loosening 
nuts, Misuse of any tool is unsafe 

A good workman should know not only 
how to use his tools but how to take care 
of them. Take, for instance, the hammer, 


‘A group of tool casualties. The saw has lost several teeth, the bit has 


Spey. the plane dope 


‘broken, a 


Using the Mat side of a hammer 
paving chisel vu 


Small nicks or bits of hardened glue on 
the face of a hammer will often cause it 
to glance from the nailhead, bending the 
nail or injuring the fingers. 

‘A well known manufacturer in New 
York, according to a report of the Bureau 
of Industrial Hygiene, measures the 
qualifications of prospective employees b 
their skill at dressing the point of ae 
driver 


Each applicant is given from 
to six screw drivers and told to 
the blades to fit as many different 
sizes of machine screws, 

In grinding the thin edges of chisels 
plane irons, and screw drivers, the ama- 
teur is often likely, through overheating, 
to destroy the delicate temper of the 
steel. Even the heat from such a small 
fame as that of a match is sufficient to 
draw the temper of a thin-edged tool and 
convert the cutting edge to soft steel, 

To amateurs and professionals. alike, 


the Popular Science Institue offers this 
advice: Buy good tools, use them prop- 
erly, and condition them frequently. 


en bent, the try-sgua 
‘ther tools damaged by similar abuse 
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FOR THE HOME OWNER 


Tico Booklets Contain Mach of the Informa- 
tion You Need in Building or Modernizing 
a Hs 
House Heating and Venti 
you to get the most trom each 
Favested‘in heating equipment. by advising bow 
("plan wisely and by”"supplying Tall" facts 
Feaarding ‘equipment, now available 
Tn thls ‘S8-page ‘booklet will be found de- 
scriptions of the arious. Types of heating 
Systems, an outline of the advantages and die 
\dvantages of each under diferent conditions, 
wether with pointers 38, to bow to select the 
Kind most suitable for your ‘needs. “Also, ‘ine 
ructions.are ‘ven on how toast the ‘best 
‘els with ath pst throush ‘proper. cre 
ere" are special chapters. on. heating with 
coal, oll ‘and yas" which “contain comparative 
{ita on cost. and. advantages, as well as the 
fssentlal facts that need te be known if yo 
fre. considering. the ‘ovtallation of am_clect 
Moker all butaer or gas eating system, 
‘ooon eaters, 
entiation “and. summer cooling are 
ibjects ented. In this booklet a 
{hroughout ae ilustraions: showing. various 
types of modera equipment. 
nvulation in Building Construction 
‘covers a subject that many buyers and builders 
St homies need to kaow abouts "Many" howses 
fre represented.» being “isvulsted” when they 
Are nt really insulated at all 
“rhis. booklet explains in dollars and cents 
Just hat ngulation ‘does tn) saving" beatng 
swell as providing’ comfort atl 
rom, the facts given, You can de- 
winter asain i worth 
Detailed description is, given of the vari 
Insulating materials, dheie. comparative rang 
An revards elielency’ in stopping beat Now, ahd 
need “to be ‘considered In 


‘One section ‘of the booklet describes ow 
Insulate 


These booklets have been prepared. by: the 
enlneers ‘of Popular Scence’ Institute. ‘They 

‘be haul by mending. 38 conte Tor each 10 
ulap Scegee Institute, 381 Fourth Avenue 
York Ne ¥ 


IL you Have a 
NEW PRODUCT 
and a PROBLEM 


If you have invented a new appli 
ance and are seeking oho 
turer—or if you are a manufac 
turer secking a new product to 
add to your line, a small an- 
nouncement in the pages of Pop- 
ular Science Monthly should put 
you directly in touch with numer- 
‘ous possibilities. 
We receive a constant stream of letters 
from inventors and manufacturers seek: 
ing contact with each other. We know 
fron ears of handling this catrespond- 
there are innumerable oppor- 
ies for inventors and manufacturers 
ng the readers of Popular Science 
jonthly. 
‘The Popular Science Monthly Market- 
ing Service will be glad to help in the 
ion of 1 small advertising an 
hhouncement. Address 
MARKETING SERVICE BUREAU 
Advertising Department 


+ Popular Seience Monthly 
381 Fourth Avenue, New York, 
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FROM THE LIPS OF A CHILD 


¢ fen) 
— 4 om by ALBERT DORWE 


¢ 


ptr 


skin aur si save Se ANY 


SC WEEKS LATER, 


Summer heat “B.O:’ 


© ONE ever mesur to lee “B.O." 

(body oder) offend. Here's the easy 
‘wayto guardagainst"'B.O."—even on the 
hhoctesesuleriest days, Bathe regularly with 
Lifebuoy. Lathers instantly— abundantly 
in hot or cold water, hatd or soft. This 
‘creamy, searching lather purifies and doo- 
cderizaspores~stops"B.O: Removes germs 
frombands- helpsprotecthealthItspleas- 
ant, hygienic scent vanishes as you rinse. 


Lifebuoy's bland, depud 
‘gently frees pores 

of impurities — 
makes the skin 
low with heals, 
‘Adopt Lifebuoy. U. 


OurKeg 


That's All Right, but 
Why Be So Surprised? 


1 wAs looking over the Janaary, 1977, ue 
of Porctan Scirser Moxtuty last evening 
Sind was struck by the many’ things prophesied 
{or 1927, that came to pas, it ot then, at 
later date. ‘The eaitorial unique in that 
Drastically" everything 
agested in ft han been 
invented and fs as come 
ron today as shoes. 
and only five years 
The DO-y ts tolay a 
realty, as Is the double 
top lige for aon 
hile, the. superchar 
rotors higher engine 
teed” vitamins, ne= 
anda host 
Some time when you ave a 
‘moment to spare look over thai have. and 
Compare wit the ‘presen, even the adver 
thingy and. 111 bet_you will enjoy the com- 
parison PCR, Shreve, Obio. 


His Experience Answers 
the Cheery Tree Problem 


By por theory and experience, R.D.T., 
Tam able to prove to my own satisfaction, 
ft Teast, that there és more strain on the limb 
when the boy reaches out for the desired 
fruit. By experience: Mine happened to be 
fan apricot tree, instead, of a cherry tree, but 
that doesn't invalidate the ‘experiment! 


red ele 
the round head foremost, with con- 
Salle Socrmescy sad ba fash, aes 
Stare to have made an astronomer's repata- 
tion for life, Conclusion: It the strain had 
pot been increased by the leaning outward, 
Him would’. have "based Not wish 
‘the camera, T will not give the 
arithmetical solution, bt will wait for some= 
‘one else to take a whack at it, Tf no one does 
so, Twill later. Query suggested by the ilu 
ion with article: If the boy fell six feet, 
how would the strain on the boy's back when 
he hit compare with the strain on the limb 
when it broke?—CAP,, Monrovia, Calif 


April Fiest Couldn't Stop 
This Bridge Expect 


aA RECENT, tue, of Porcue Sasser 
jority contained a portion of a bridge 
hhand together with a plea from "J.W.L 
Easton, Pa,” for a solution. Here's how! 
South feads the club king for the frst trick; 
the diamond ace for the second; then the 
diamond king which is 

trumped by North with 
the beart §. North leads 
the club 2 and South 
trumps with the heart, 
queen for the fourth 
trick. South them leads 
the heart 2. and East 
takes the trick with the 
6. East must then lead 
from his queen-8 in 
‘labs up to North's Ace 
9, giving North-South two more tricks for a 
total of six. Believe it or not, I solved it on 
April first -W.J.L., Waterbury, Conn. 
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That Steam Wheel Raises 
@ Problem in His Mind 


Js cownscix with anal Ina recent 
ine describing seam wheel! 
Tote that the Inventor are experimesting 
With a! wheel operating on the end oft 
Centraly-fiaed arm. ‘This seems allright or 
the one wheel but f am wondering bow they 
fxpect to get synchronism on two, four, of 
fuore. wheels. “It preaure. ucts. even 

‘ie to difcrence in length of steam 
lines, cooling surfaces diferent packing, ete, 
then all [eam sce i ined rubber tres Seems 
more logeal to mount two whecs, one in 


Here's « Real Chance for 
You Gravitation Fans 


Gaus, to disprove Aristotle's contention 
that the speed of a falling body is propor- 
tionate to its mass, dropped from the tower 
of Pisa a small ball and a large ball. “The 
‘multitude saw the balls start together, fall 


and a feather, for example, fall at the same 
Speed; but in air the lead ball falls much 
faster’ because of the greater alr resistance 
to the feather. Now, ifthe balls used 


struck the ground first, 
‘To explain why 1 think 
so, consider two balls— 
‘one one inch In diam 
‘ler, the other ten inche 


in diameter. By caleu- 
lation T find that the 

ratio of surface area to 

Volume is ten. times 

greater for the small 


bal than for the large 

cone. ‘Therefore, if the two balls he dropped 
simultaneously froma height, will ‘ot the 
larser and heavier ball strike the ground first 
Vecause of the greater air resistance offered 
to the small ball by reason of its relatively 
greater surface area? I believe it would, but 
T have had several arguments about this and 
in nearly every instance Galileo's experiment 
is cited as proof that I am wrong. Perhaps 
in Galileo's demonstration the difference in 
the falling speed of the two balls was so 
small that the balls appeared to strike the 
‘round together. Will someone please submit 
2 formula by means of which the speed of 
& body falling in air can be caleulated?— 
AJP. Cement City, Michigan. 


New Ideas for Driving 


U. S. Superliners 
Your article in a recent issue concerning 
the ‘new super-liner for the U.S. 


Lines i very interesting. but T note that the 
plans call for the usual high pressure type 
Steam power plant. It seems to me that in 
lan effort to overcome the present speed recon 
fuel costs and dead weight would be tremen- 
dows factors, and with an investment of that 


class every effort for efficiency and comfort 
ff passengers would be considered. Have the 
marine designers or engineers overlooked the 
Emmet mercury vapor turbines? Tt scems 
to me that the savings in uel would permit 
wider cruising: range and larger pay loads. — 
NiBC, Salt Lake City, Utah 


Thank You, Ma'am; We Do Indeed 
Appreciate Your Pleasant Scceed 


Ir vo addlesheaded by all this 
advice as to what to publish, it will be a 
surprise to me, but still I've gol to put in'my 
‘oar to sty that it seems to me you eater mos 
to men and boys while 

We women ought to 
have our’ say. Our 
neds are fully met in 
the household invention 
pages but we have other 
tastes.” So. for _pity's 
sake admit no fiction. 
We want facts, "Also 
cutout most of the 
technicalities of mechan- 


tracking wid animals, and adventures 
far parts of the earth, Give us the big ac- 
complishments ‘of men whose achievement 
thr Your 
magazine should be devoted to a public tha 
demands ‘results, ‘not experiments —F.AS, 
Darien, Wis. 


It Turns Out to Be a 
Right Hefty Fox 


Sav, Ta travel ten miles to see that fox 
that AH. writes about, The problem itsell 
i mere primary. arithmetic, but the results 
fire somewhat striking. “Fo conelscness Tet 
it say that sce the weight of heaviest man 
3° 150 pounds and of the lightest man 120 
Ppaunds then according to the balancing com: 
tition, it i plain that 120 fs to 180 as 150 fi 
{o 120 plus the weight of the fox, This gives 
the por gh th iter man and 
the fox as 16792 fox then Weighs 
on Eine ton I sy tneks 
Moncey Cae 


Even a Prince Can Read 
Our Magazine with Proft 


Srumvixe a recently published picture of 
Prince Lennart of Sweden, T saw that he 
was carryinga copy of Borcian SCIENCE 
Mosruty. This photo 

thas added interest as it 
iS of the grandson of 
a famous monarch who 
is alo a great scientist. 
All of which goes. to 
prove the wide  fcld 
‘Sour mazazine covers in 
ace, language, and. so- 
al position. "1 might 
‘alo ‘Say that when T 
buy your magazine, I 
know that the advertisements it contains are 
to be relied upon as well as being an educi~ 
tion in themselves, If some of your readers 


POPULAR SCIENCE MONTHLY 


who are constantly kicking will take a year’s 
‘Esue and classify all the articles contained in 
them, they will find that everyone gets a fair 
share—H.CJ., Montreal, Car 


Will You Astronomers Please 
Get Interested in This? 


Wovtn you be, so kind as to publish in 
“Our Readers Say" the following: P maintain 
that the sun and the moon are not stars or 
planets. ‘The sun is merely the centrifugal 
force or vacuum that holds the planets and 
stars ‘in thelr places. 

‘The light and heat of 
the sun are only chemi- 
‘eal processes "brought 
about by the attraction 
Of the centeifugal force 
fof what we cal the sun 
whose. rays are co 
Tmunicated to the entire 
Universe and which are 
the origin of electricity 
‘This centrifugal force 
‘or sun has been brought about by the falling 
fr displacement of matter in space. ‘The moon 
is not a satelite of the earth but merely. its 
ulde and some sort of barometer, and has 
hho physieal Influence whatever on the earth 
‘Once the earth was in the position of Neptune 
and one day it will be in the position of 
Mercury. Each planet succeeds the other in 
life and position and attraction. ‘There are 
two currents of electricity or magnetism, One, 
newative, produced by the speed and. rota: 
tion of planets; the other, positive, produced 
by the centrifugal force of the sun in attract- 
{ng gas. My lea in asking you to publish 
this Isto atteuet the attention Of some astron- 
fomers and get them Interested in the matt 
SET.RR, New York, N.Y. 


Mile-a-Minute Bobsled 
Has Him Excited 


We meay your article “Mite 
1 Bobsled” and tiked it very: muck 
pend upon Porvtan Sciexce MoxTuty as 
fin authority on. all subjects. There is one 
thing you ean do for us now and that is 
bis an article telling us how to build a 
baled “like those that were used in the 
Olymple Games—B.D., Uniontown, Pa. 


That “Go” on Red Idea 
Failed to Make a Hit 


Wet of all the dumb-bell eas! That 
suggestion of EAT that tra lights sould 
ive revered, so. red will mean 20. and. Ereen 
‘will mean sop, takes the cake!" Maybe’ psy 
Thologlats tell Sou red ts an iertaine olor 
that makes drivers want to plow abead, But 
gimmie tc ou fe a is 
fas been the univeral signal for “danger 
Thea rosh at rin ker we he 
trae lights and pay more attention to them, 
there would be ‘fewer accents “BR, St. 
Tous, Mo. 
Proud of Your Bridge? 
Then Try This One 

Tr you bad (rouble with that bridge peob- 
lemn of yours, EW, keep yourselt awake a 
few nights wih this one? South, diamonds, 
‘queen; spades, 5.4; 
lube, jack, 10,6. West, 


diamonds," king, 10; a8 
tee i 
Krol”. EI 8y 
3. Hearts are trumps. tae 
South lads and le te- ie 
aed ce fs, 


ry’ that on your sax0- 
phone, Old Timer, and let me know how you 
fet along.—A.H,, Forest Hills, L. 1, N.Y. 
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He Believes Progress Is 
the Thing That Counts 


T ant quite confused when it comes to evo~ 
Jution or biotrophy or whatever you wish to 
call it, My faith leads me to believe that man 
‘Was created as man and monkey as monkey. 
‘But on the other hand, man and monkey and 
everything else were created in order to de- 
velop, to make progress. And evolution is 
progress, n't it? How about some help on 
this, you evolution sharps?—MLY-M., Wash 
ington, D, C. 


After All These Long Years, 
Astrology Gets a Boost 


Asteotocy originated in Thebes (Fxypt) 
centuries ago. Tt remained for ages a secret 
science in the East. Its public application in 
the West originated since Varsha Muhira 
Published his book a litte over 1,400 years 
‘go, If it fell into disrepute it was due 

those who wanted to make money by mea 
of a system entirely based upon mathematical 
instead of transcendental metaphysics, as the 
Key of Astrology is lost to modern Astrology. 
Some of the greatest minds of the ages were 
firm believers in Astrology, or that the stars 


hhad a great influence on’ mankind. Plato, 
Hippocrates, Paracelsus, Kepler, ‘Sir Isaac 
Newton, Bishops Jermy 

and Hall, Archbishop 
Usher, Dryden, Flam- 
steed, Milton a 


system by fixing on the 
sensitized plate of the 
Camera millards of stars 
find. planets that 
herto balled the eforts of the most pow 
ful ‘telescope to discover them, it becomes 
cesier to understand that our solar system 
fan at birth influence his brain, virgin of any 
Impression—in a definite manner and accord 
{ng to the presence on the zenith of such or 
othe: zodiacal constellation HLTS, 


Pleasant to Hear and 
Maybe He's Right 


As 4 subscriber to your magazine for the 
past four years, I with to express my ap- 
Dreciation of i. It fs written in an intelligible 
Way" and the facts stand out so. that they 
are easily remembered. It is invaluable in 
Keeping oge up-to-date on the progress of 
science—GAWF., Vancouver, B, C., Canada, 


It's Torque That Helps 
Your Screw Drivee 


Ty axswamse CBW. let me say: A lone 
bladed screw driver turns a screw betier than 
a short-bladed one because of torque, at least 
up to a certain point. The force’ on the 
handle has a longer space in which to wind 
tip. #0 to speak, en the long blade. Another 
Factor lies in the fact that the short acres 
driver has a'small handle and not $0 fra 
frrip can be secured on it. T think this last 
Feason is the real secret of the matter —H.K., 
Germantown, Obio, 


How Deep Is This Pool 
with a Reed Growing in It? 


Har is a problem that G. B. of Portland, 
Ore., might like to try hhis hand at. 

‘an try it, too, if they like. A circular pool 
ina garden is ten feet in diameter. A reed 
‘grows in the center and its length is such 
that when it is perpendicular the tip is just 
‘one foot above the water level, and when it 
Js pulled over, the tip just touches the rim 


a the pool at Ube water lve, How dec is 
the pool?—DS.R., Utica, Mich. ai 


You Fishermen Can Try 
This on Your Scales 


Ix Porvtan Scursce Moxruty I, slways 
read first what “Our Readers Say," and 
can't help writing you about some of the 
Boros who are always asking for new sections 
fon this or that, You would think they were 
Pasig, or he ner 

iitannica, What's 
the use! Answer this one, 
some of you fishermen 
Does a fish weigh less in 
the water or out, assum- 
ing that when out of the 
water the fish's “blimp” 
4 broken? Does the air 
for gas in its. bladder 
Weigh "anything? Also 
suppose you took two 
fish weighing exactly the same out, of the 
Water at the same time. One you kill and 
the other you let die of suffocation. Would 
there be any dillerence in weight? That 1s, 
would the fish you killed weigh more or Jest 
than the one that you let die? Ihave been 
‘a regular reader for a long time, Keep your 
hhead up. You have a right to, as your maga~ 
zine is had and shoulders aboce the others 
‘that try to be like it—L.W-R, Monzoe, Mich, 


YEO ROOT TH 
In AGAIN 


Car Owner Can Prove It 


‘Why 
‘and. Motor,” in 
4 recent insue of Poruian Scixxck MoxTiy, 
1 felt T must write you a personal note of 
thanks. [thought Iwas the only person in 
the world who cared. what his of her cat 
looked like under the hood, Everyone pokes 
fun at sme and seems to think that a ‘clan 
‘motor makes no difference at all in the way 
4 car performs. Now at last T have an un 
known and disinterested person to back me 
up with a lear and convincing article, Tam 
felad to have someone agree with me who 
‘doesn't know me and my ol mali. ideas 
about cleanliness. The general opinion seems 
tobe if the outside Iooks all right, never 
‘mind the rest, It's nice to have someone say 
Tm right when every one elve laughs at me, 
DB, Bridgeport, Conn, 


Our Merry Knockers Give 
This Reader a Pain 


you have in the past. Ita 
'T. Knockers give me a\pain,. There 
are perhaps some articles that don't interest 
‘me much but there may” be others, who like 
chem and I for one am willing to share with 
my fellow readers.—W-T.C,, Muskogee, Okla. 


That'll Teach You—When 
You Want to Know, Ask Us 


1 wasit to inform you that I have recived 
the information or which T wrote to Porcan 
Stieser Moxruty and thank you for your 
ings, ao waht ell ou hat wrote 
{othe Department 

Commerce, Washington, GRATE) 


D.C, for the same in- 
= 
, 


formation and in reply 
sweat told that the de- 
partment was unable to 
look up same for me as 
they were short in Ul 

derical force. T believe 
it was a very poor ex 
ceuse. When 1 appealed 
to your magazine I was 


siven the information cheerfully. Looks bad 
fon the side of Uncle Sam, doesn't it?—J.J.D., 
Poquemock Bridge, Conn. 
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By MICHEL 


"AR has been declared on all patent medicines con- 
taining radium, The Federal Trade Commission, the 
U. S. Food and Drug Administration, state and 
municipal health agencies, and medical associations 
ate fighting to drive from the market nostrums whose supposed 
hhealing properties are credited to radium. Life-giving when 
‘administered by experts, death-deating in the hands of laymen 
‘and quacks, radium is the last thing in the world that should 
be sold aver the drug store counter like cough drops or castor cil 
‘The opening gun in the campaign was fired the other day 
‘when Government officers in Buffalo, N. Y., seized a shipment 
of 1.670 bottles of a Canadian radium “onic” intended for 
distribution in this country by an Obio firm 
‘The recent death from radium poisoning of Eben M. Byers, 
Pitisburgh iron master, sportsman, and former national amateur 
olf champion, roused the authorities to action. For two years, 
Byers drank large quantities of a patented brand of radium 
‘water, a solution of radium salts advertised as a “harmless cure” 
for no less than 160 ailments and as a means of rejuvenation, 
At first, the stuff worked like a charm. Byers, a man past 
lle age, was temporarily restored to glowing health. He 
believed he had discovered the fountain of yout, and sent cases 
‘of the radium water to his friends. But after some months. be 
fell gravely ill. A few weeks ago, he died in New York City 
from decay of the bones of both jaws, anemia, and a brain abscess. 
‘According to Dr. Frederick B. Flinn, director of industrial 


abe of radium, part of $300,000 


mm Hands of Quacks 


Mew York, removing the cap from 
Toone tie hospital by Belgium 


hygiene at the College of Physicians and Surgeons, Columbia 
University, and an expert on radium poisoning, who made a 
desperate effort to save Byers’ life, at least one other man has 
died as a result of drinking radium water, and many more are 
‘doomed te die from the same cause 

Byers’ body contained the largest amount of radium ever 
foun a human being—more than thirty micrograms, enough 
to kill three men. One microgram is one millionth of a gram, and 
it takes more than twenty-eight grams to make one ounce. 

‘You will understand how infinitesimal a quantity ten micro- 
grams is when you realize that a grain of sand weighs abot 
‘one milligram, or one thousandth of a gram. If this sand grain 
‘were split up into one hundred particles, each one would be 
The size ofa Ethal dase of radiom. ‘And such peck 
need not be located in one spot to Kill its victim, Distributed 
‘over the entire skeleton, it will produce a horrible, lingering 
death years after thas been taken into the body! 

A terrifying illustration of radium's malignant power was 
the tragic fate of the New Jersey girls who were crippled and 
killed by radium poisoning conteacted while Painting fuminous 
watch dials a few years ago (PSL, July "20, p. 15). Dr 
Harrison S. Martiand, chief medical exiainer of Easex County, 
Pat a mete a a Study oh thee ames recently, 

ighteen former employees 0 iam Corporation 
bla a Ornes, NJ. now coed, ve ded, end ome ihity 
nore probably willbe crippled. ‘Most of them got the poison ato 
thee system by pointing ther radium-patot brushes with the lips 

‘The campaign to combat quack radium cure-alls isnot directed 


° 


the use of radium by competent physicians, Radium, as 
everyone knows, has proved highly effective in the treatment 
of certain forms of cancer. ‘Ten percent of all cancer patients in 
the United States, the head of one of the largest cancer clinics in 
this country told me the other day, now are cured by the radium 
method, and the sufferings of many more are greatly alleviate. 

‘Since the memorable day in December, 1808, when Pierre and 
Marie Curie discovered radium in their laboratory on the out- 
skirts of Pari, the element has been hailed as one of the great- 
est blessings ever received by humanity. Tt was not until 1925 
‘when a chemist named Demenitroux, a former laboratory as: 
sistant of the Curies, died in agony’ as a result of 
exposure to radioactive substances, that its power for evil began 
to_be understood 

‘Today, scientists know only too well that radium is a. Jekyll 

‘among the elements, It kills as readily as it cures, 

lists handling i take the utmost precautions to pro- 
tect their patients and themselves from its destructive force 

Strangest and most potent substance known to man, radium 
‘embodies the secret of the transmutation of elements, but its 
transmutation isin reverse, for it becomes less precious as time 
passes. It is a product of disintegration in a sevies of elements 
eginning with uranium and ending, after millions of years, with 
lead. Te loses half its strength and half its weight in 1,730 years 
and almost all of its potency in about 19,000 years 


Y CALCULATING the exact time it takes uranium, the 
parent element of radium, to turn into lead, and determining 
the relative quantities of uranium and lead found in various 
rock layers, geologists have been able to estimate the age of the 
earth, which now is placed at between two and three billion years. 
‘This ‘method of reckoning is known as the “radium clock” 
(PSM, June '31, p. 18). 
In its constant, mysterious 
emits alpha, beta, and gamma rays. Alpha rays are positively 
charged nuclei of helium atoms, traveling at a rate of 18,000 
miles a second. Beta, consisting of negative electrons, resemble 
the cathode rays produced with special vacuum tubes in the 
laboratory. They are ejected at a velocity ranging from 60,000 
to 180,000 miles a second. Unlike the alpha and beta, which are 
streams of minute material particles, gamma are high-frequency 
vibrations, similar to those of an X-ray tube, though of shorter 
wave length, and traveling at the speed of light. 
Alpha rays have slight penetrating power and travel only 
about one twenty-sixth of an it source. Bets may 
penetrate approximately 


tegration process, radium 


more penetrating than beta rays. 
The secret of radium’s dual nature lies in the widely differing 
effects of those three rays on living tissues. Alpha are the 


‘malignant rays, probably the most destructive known to 
Beta, also highly dangerous, cause “radium burns.” Gamma 
fare beneficent, and are the only radium rays now used medically. 
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Startling Facts Disclosed in 
This Article Will Help You 
Escape the Dangers You Run 
When Ignorance Handles 


Nature’s Strangest Element 


Even gamma rays cure because they kill—ap- 
plied in cancer cases, they destroy or arrest 
the growth of the ceils of malignant tumors 
Properly directed, they will not hinder the 
growth of normal body cells. Dr. Joseph Muir, 
‘of New York City, expert on raditim treatment, 
fold me that gamma rays, however, have a 
tendency to attack egg cells and sperm. cels 
The tremendous danger in the handling of 
radium by laymen or in taking it in drinks or 
other preparations lies in the fact that the 
highly destructive alpha rays constitute ninety 
two percent of all rays given off by radium! 
Not only are alpha rays murderous; they are treacherous, 
After one swallows radium, it eventually is deposited in the 
bones. Even when taken in solution, ‘the blood, by some 
mysterious chemical process, changes it’ back into an insoluble 
radioactive material, and it gets into the bone structure 
this form. While the alpha rays have little penetrating powe 
the distance to the blood producing centers, located in 1 


itera to remove all 
ohh ies 
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short that the 
can reach them. 

where the 
sipha raysshow their 
insidious nature. At 
first they. stimulate 
the blood making 
centers, which pro- 
‘duce more red and white corpuscles than normally. Result—the 
victim feels fine, “pepped up,” rejuvenated, 

‘Sooner ot later, a reaction sets in-—the New Jersey girls, who 
swallowed radioactive paint in tiny amounts, id not show dis- 
tressing symptoms until they had worked in the radium plant 
from one to four years, The constant bombardment of al 
patticles slowly wears down the blood-producing centers. Re- 
uction in the number of white corpuscles and imperfect forma- 
tion of the red cells result, and anemia develops. 

‘Ten micrograms of radium—the lethal dose—each second 
eject about. 370,000 alpha particles at a speed of 18,000 miles 
per second! Every moment of the day and night, for weeks, 
months, years, this barrage of submicroscopic bullets continues. 
Under the merciless impact, the bones themselves, particularly 
in parts of the skeleton subject to weight or pressure, begin to 
break down and finally slough off. "This is called necrosis, 

‘As radium loses half its strength in 1,730 years, the alpba-ray 
bombardment keeps up with undiminished fury centuries after 
death. ‘Thus the skeleton of a man who, for example, died this 
year from poisoning by ten micrograms of radium, will give off 
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‘Wearing rubber wloves and her body protected by a 
ined case, th 
‘edu salte Tor use : 


0,000 electrical particles per second. By the 
at 3,662, the radiations will be 185,000 per 


second. 
That this is not mere theory was shown not long. 


ago in a grisly experiment. Dr, Alexander 0, 
Geitler, poison expert for the City of New York, 
‘examined the skeleton of one of the New Jersey 
radium victims, exhumed five years after death, 
One-quarter ounce of bone from this skeleton 
was held before a Gi that 
Changes radium radiation into electrical impulses. 
By means of a loudspeaker attached to the appara- 
‘the impulses were amplified and converted 
© audible waves! ’ 
While the instrument emitted a continuous, 
staticlike shriek, a neon bull flashed a red light 
as each electrical alpha particle passed through 
the diaphragm of the counter. Previously, part of 
this skeleton's foot, placed upon a photographic 
in a darkroom and left, there for a few days, had photo- 
raped itself. As this is written, preparations are’ being made 
‘repeat these experiments in the case of Byers. 

Victims of radium poisoning, however, need not die to be 
visibly radioactive. ‘Those who, some years ago, were moved 
by the grievous plight of the dial painters, will temember the 
experience of one of them, Mrs. Edna Hussman, of Hillside, N; J. 
Ansing one night in her pitch dark bedroom to take medicine, 
his young woman saw the mirror reflect an unearthly light that 
radiated from ber body! It was this gruesome incident that 
confirmed the suspicions of physicians treating the unfortunate 
‘women that they were dealing with cases of radium poisoning. 


BOTTLED articial waters, supposed to contain radon, a heavy 
sas which radium gives off after it has emitted its alpha rays, 
been on the market for some years, as well as “activators” 

emanators” by means of which, their manufacturers claim, 
ordinary spigot water can be made radioactive “while you wait.” 
No less than 150,000 of these little machines were sold in one 
recent year on the Pacific Coast, and they received a great deal 
of free advertising following Byers’ death, when the Mayor of 
New York City announced he had used one for years with 
‘good results, According to Dr. Martland, any benefit these 
Emanators seem to confer on the user is due wholly to auto- 
suggestion. So much of the gas escapes into the air in the process, 
he explains, that only the stomach of a whale could accommodate 
the quantities of “radioactive” water necessary to produce any 
effect. This, he adds, aso applies to radon water in bottles 

Recently, something new in radium concoctions appeared on 
the market—a brand of chocolate candy containing radium. 
Made in Germany, it is advertised as a “rejuvenator” and as 
cure for most of the ills of mankind, A regular diet of 
Gelicacy, experts told me, is certain to decrease the user's de 
iy a5 an insurance risk. 

If any radioactive “medicine,” whether liquid or solid, is 
recommended to you, and you feel tempted to try it, remember 
this: Vo competent’ physician exer (Continued on’ page 105, 
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Side view of the ying tank in course of construction at Linden, M. J. Mote the unde 


BATTLE is raging. | What seems to 
bbe a feet of attacking airplanes is 
ighted. | Suddenly terror descends 

out of the sky. Swooping lov, the 

are revealed to be armored tanks 

h wings. ‘They land. The wings drop off, 

and into action roars a. squadron of four-ton 
tanks, spitting death from threeinch guns. 


No nightmare of mere Tan 
though its inspiration might 
have come straight from the pages of one of 
Jules Verne’s romances. The first of these 
amazing machines was taking shape in a Lin- 
den, Ne J, factory as this issue of the mag- 
azine went to press. To the few who have 
been permitted to see it, the inventor 
clared that he would shortly demonstrate 
aerial wonder in action, 

Even those who might ordinarily consider 


WINGED TANKS SPEED INTO ACTION 
IN FLYING FORMATION 


the idea of a flying tank fantastic hesitate to 
express doubts of its success in view of the 
designer's standing. Famous as an automo- 
bile racing driver of a quarter-century ago, 
Christie has become equally noted as an in- 
ventor in the field of automotive engineering. 
Tt was he who pioncered in perfecting the 
front-wheel drive for automobiles. He has 
repeatedly designed successful war tanks for 
the United States Army, which has pur- 
chased and is using a number of them in its 
motorized branch—notably a remarkable 
tank with a detachable tread, and rubber 
tired wheels enabling it to speed at 100 miles 
an hour on a smooth highway, demonstrated 
last year. Tt is around this successful ma- 
chine that he bas designed his flying tank. 
Skillful design bas pared the weight of the 
hybrid vehicle to a little more than four tons 
—less than the weight of many standard air- 
planes—without sacrificing the armor pro- 
tection. A single 1,000-horsepower motor 


= 


7 TANKS 


2 FAST FIGHTING 

PLANES FORM 
CONVOY FOR 
LYING TANKS 


Trench Warfare 
Doomed by Tanks 
That Fly 


So bold. that. it stage 
ess the imagination ts 

fying war tank 
wich Te tescrbed in 
this article. Revol 
tionary in nature, it 
may change the whole 
system of warfare and 
do away with the 
trench. Nothing like it 
exists at present any- 
where in the world. It 
was conceived by a 
clear-headed engineer 
‘who has cut the weight, 
of the ponderous ma- 
chine until it should 
be able to get into the 
air, Tf the tank is a 
success, Mr. Christie 
has said he will pre 
sent it to the United 

States Government, 
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TANK DISCARDS, 
WINGS UPON 
LANDING 


WHEN ARMORED TANKS. 
DROP OUT OF THE AIR 
ur arta of the fying 4 
war * STRIPPED TANK 
ADVANCES ON 
ENEMY 


Dracving by 


BK. G, SEIRLSTAD 


ad. Two men con- 
he he endless tread 
earth at high speed. Pulling a 


machine, In- 
de 


of the new weapon w 
planes have been unable 


formidable engines of war from sailing over the front lines, | 
ing behind the enemy trenches, and turning to charge upon the 
enemy's rear. Heavy guns capable of stopping the onslaught could 
not be reversed and pointed rearward in time to be of any real use. 


Fields 


Haunted Oil 


WHERE 
GHOSTS STILL 
LIVE 
Famous Signal 
iit ont eld ot 
Calltornia, whieh 
ta chow 


Metonated there 
N THE grave- 
yard of the oil 
industry 
strange sounds 
are heard. Deep 
rumblings, “dismal 
Rroans, Dead oil 


wells are turning 


‘over in their gray 
Geologists, holding autopsies, have pro: 
nounced some of them not yet officially 
dead, Many oil fields today are haunted by 
these restless ghosts that rise from their 
tombs to create new puzzles for oil men. 


Recently a. citizen of Los Angeles 
planned to build a house, Upon a comer 
‘of the Jot was a slight depression about 
ten feet across—the site of a long-aban- 
doned oil well. Construction was about to 
start, when one morning a terrific blast 
awoke the neighborhood. With a mighty 
roar, a column of mud and water shot 
skyward to a height of 150 feet, propelled 
by-a tremendous head of natural gas. 
nedpborhood, foul Eaally the preeee 
| until the pressure 
dwindled and the "dead" well subsided 
once mote. Had this strange eruption oc- 
curred after the house had been built, the 
structure doubtless would have been de~ 
molished and the occupants killed 
‘On the slope of the famous Signal Hill, 
near Long Beach, Calif,, a large water 
main recently broke in a most peculiar 
manner, Engineers sent to investigate 
found the heavy thirty-inch pipe frac- 
tured sharply along its length for several 
feet, Soon’ a similar break occurred four 
blocks away. Higher up on the hill, an- 
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Il sid hill, it was discave 
the bench marks set up 

the surat id 
have dropped six inches since the previous 
survey. Engineers of the United States 
Coast and Geodetic Survey are now taking 
measurements to determine how much the 
altitude has dropped since early bench 
marks were located many years ago. 


LTHOUGH the strange phenomenon 

‘has precipitated 2 controversy among. 
geologists, Fred Hogue, formerly city en- 
gincer of ‘Signal Hill, believes the expla- 
nation simple. Since the immense mound 
became pincushioned with oil wells, near- 
fy 500,000.000 barrels of oil have been 
removed. Along with this have come bil- 
lions of cubic feet of natural gas, whole 
rivers of water, and uncounted tons of 
sand and mud. 

‘A vast flat not far away has been built 
up from the mud hauled from drilling 
wells. Since the huge colony of wells has 
Virtually eaten the heart out of the hill, 
the ancient landmark, where Thdians once 
built their signal fires, is gradually settling 
by its own weight. 

Docs the removal of enormous quant 


ties of oil, gas, and sand so weaken the 
earth's crust that large oil fields may 
steadily sink throughout their old age? 
Geologists disagree. Most of them say that 
salt water fills up the cavities left. when 
the oil is exhausted, thus bolstering up the 
formation. It is this water that through 
‘ages past has made possible the accumu- 
lation of petroleum, Bore by these under- 
fue carents of ats ol as fae 
{into natural reservoirs, where, trapped by 
hand, impervious cap-rock, it has been 
preserved until released by’ the touch of 
the drill 

‘As geologists wrangled over the settling 
of Signal “Hill, surveyors, marking out 
plans for a. siret improvement atthe 
huge Santa Fe Springs oil field found that 
‘measurements made eighteen months pre- 
viously were in error, Checking with the 
intricate system of cross levels made in 
previous surveys, B. P. Sewall, chief 
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Puzzle Geologists 


WELLS Long Believed 
Dead Are Turning in 
Their Graves, and Their 
Ghosts Offer Some Strange 
Problems to the Experts 


By 
Sterling 
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surveyor, found that these were more than 
mere errors of measurement. When levels 
‘were measured in any direction away from 
the central point where the error, was 
greatest, the discrepancy vanished, A 
bowl-shaped depression, six inches deep in 
the center, has been formed through the 
sinking of the field. 

Meanwhile, at Lagunillas, thousands of 
miles south, ‘where wells built on_ piers 
‘extending far out into the waters of Lake 
Maracaibo tap Venezucla’s richest oilfield, 
the earth has been sinking steadily at the 
rate of several inches a year. The forma- 
tion below is chiefly a loose sandy struc- 
ture without much strength to retain an 
cavities that may have been formed by 
the removal of oil. Only by constructing 
huge systems of dikes have the oil com- 
panies been able to protect their proper- 
ties against inundation by the waters of 
the lake. If such is to be the history of 
‘ther large oil fields, important engineet- 

jons may result, 
(oducing well may be worth 
millions, a dead well may be an enormous 
liability. Oily salt water may flow upward 
from the bottom of the hole and contami- 
nate fresh water flowing near the surface. 
Producing wells near by may be flooded 
by water entering the formation. Reviving 
fs pressure may send geysers of mud and 
water spout Keeping dead oil 
well quiet io tice raves eso much of 
a problem that strict laws regulate aban- 
donment operations. California compels 
cil men to leave each oil 
zone plugged with ce- 
ment and to fave 


of casing from the top to the bottom, 
In their efforts to lay the ghosts of 
these dead wells, oil men of today are 
aided by ingenious scientific devices that 
enable them to work miraculous feats, 
Heavy strings of tools, armed with hard- 
‘ened steel knives that cut like razors, per- 
form amazing operations of underground 
surgery, Great masses of cement, shot 
down to depths of a mile or more, harden 
instantaneously into artificial rock that 
lags cavities and seals strata, forever. 
yynamite, propelled through casings in 
torpedolike tubes equipped with metal 
lers, unerringly finds jective and 
siiant force to finish the oper- 


)NLY after all means of extracting ofl 

profitably have failed are oil wells 
abandoned. Powerful pumps first suck the 
sands dry or skim the water of its layer 
of oil the dying gas pressure. is 
boosted by compressors or pumps. that 
“repressure” the depleted sands. Or the 
whole field may be flooded with water to 
drive the oil out of crevices, toward wells 
at the top of the structure. In the old 
Brea field in. California, engineers of the 
Union Oi Company have reversed tra- 
ditional methods by pumping high-gravity 
oil from other fields into the ground to 
dissolve heavy crude ofl that clings tight- 
bf = SN d 

ven when ists have pronounce 
well oficially dead, it still holds treasure, 

Each ol-baring, stfatum is tapped by 

rate string of pipe. A single well may 
{hts have four or five of these concentric 
strings of casing running to the different 
producing zones, and may thus hold val- 
uable salvage in the form of ten to twenty 
thousand feet of pipe, worth from fifty 
cents to more than a dollar a foot. 

To the site of a dead well comes the 
cil field “undertaker,” a_ specialist. who 
uses the most modern scientific aids in 
his work, A huge truck backs up to the 
derrick and (Continued on page 103) 


‘Thi drill bie te 
fet with. elest 
diamonds 

re "capable of 
oteing: throug 


Sand to a depth 


file, necerdiog 


IAMONDS 


Heat and Pressure in Laboratory 


IAMONDS, one twentieth of ak 

the laboratory, Dr. Ralph H 

P 

developed the p 

In making diamonds to 
h 


at in size, have been made in 
icKee, Columbia Uni 


d imitated Nature, using 

do and enormous pressure, With an electrical furnace 

tht molten iron, containing carbon, silicon, and phosphorus, to 

ature and then poured it into specially prepared shells 

+ the opening was securely sealed, the shell was allowed 

to cool slowly. In this way an unbelievable pressure was built up in 
the center of the hot iron. 

‘When cold, the sbell and contents were attacked with acid, which ate 
away the iron, leaving only the small diamonds that had formed from 
the carbon precipitated by the silicon, In a manner similar to this, it 
is believed, diamonds are formed in Nature 

With the knowledge gained by his experiments, Dr. McKee says it 
is possible to carry out the process on a much larger scale and: 60 

n be made, and this 
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Imitate Nature in Producing Carbon Crystals 
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BRUSH BOY REPLACED 

BY VACUUM CLEANER 

By rvrrixoa nickel in the slot you may 
get your clothes brushed, if an “automatic 
brush boy,” recently exhibited at the Na- 
AN ADAPTATION of the motor-driven maining stationary, is attached by means tional Inventors’ Congress in. San. Fran. 
hoop that recently amazed England of rollers to the large hoop which is easily cisco, Calif., is installed in hotels and 
(P.S.M., May '32, p. 63) has made its ap- pushed by hand, The new device works on stations. The drop of the coin in the box 
pearance in Germany. It is the “hoop- the principle of a rolling drum, rather than causes an electrical contact to start a 
barrow,” a wheelbarrow propelled within on that ofthe lever, and thus much heavier motor that operates a small vacuum cleaner 
‘one huge wheel. The barrow proper, re- loads can be carried in it. brush. This the user applies to his clothes. 


SEX OF UNBORN CHILD MAY BE 


REVEALED BY CELL STUDY 
Live of 


Purpictine the 
children may follow succ 


high-powe 


genes in t “tn 
hundredth of an i r, 
least 2,200. different 


NEW METHOD MEASURES 
AMOUNT OF EROSION 


farm lands by water 
y shown 


off hillsides 
by a new de 


concrete tank at the 
vr, photo of onion cel, fattened to trough catches the drainage water. The soil 
Ba iat Loweb re enrend dingo gemet itge of genes found im balo Plast held in this water is then measured, 
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freak ear, with tiny 


BIG TRUCK TIRES ON FREAK CAR 


ELECTRIC PISTOL 
FIRES SOLDER 


MONOTONOUS NOISE 
MAKES GIRL SLEEP 
EVIDENCE that monoto- 

nous noises induce sleep 
has been produced by Pro- 
fessor John B. Morgan of 
Northwestern University. 
He placed a young woman 
student in a chair and 


TABLE FOR AUTOMOBILE 
CLAMPS TO ROOF 


A ante for use in automobiles has been 
invented by C. R, Richardso 

Utilizing the principle of the 
has designed the table to collapse 
the roof of the car when not in use 
be pulled down to any clevation ¢ 
and the backward-forward posi 
may be adjusted. When once int 
sired location, either for use or storage, 
the automobile table is held securely in 
place by clamping thumb screws that pre- 
vent movement and rattle, 


attached various recording 
instruments (o keep track 
of her pulse, respiration, 
and other body functions 
that change during slum- 
ber. Throwing a switch, he 
started a steady, airplane 
like hum from a loud- 
speaker. In a short time 
the instruments definitel 
proved that the girl was 
asleep despite her best 
forts to keep awake, 


ELECTRICITY KEEPS HOUSE FOR GENERAL 


he orgi- 
id slugs are electto- 
‘a system of wires 


AMERICA'S CROOKEDEST 
RIVER IS MAPPED 


Waar is called the crookedest river in 
America has just been mapped by the U.S. 
Geological Survey. The map shows that the 
Nolin River, which crosses Ha 
Kentucky, travels a twe 


‘Amecia’s crookedest 
‘Seenty mile in am of 


20 


MATHEMATICAL PENCIL 
TOTALS BRIDGE SCORE 


Catevtarrxc a contract bridge score is 
made easy by a pencil recently placed on 
the market. When its movable barrel is 
tumed, figures appear in three windows. 
The user sets the barrel to the number in 
the central window, showing the number 
of tricks over or under the contract and 
reads the score under “not vulnerable” or 
‘vulnerable in side windows, Figures show 
the total for “not doubled” or “doubled.” 


FISHERMAN NO LONGER 
NEED HOLD THE POLE 


Eves the task of holding the pole is now 


“lazy man’s holder” recently. shown 
Francisco, Calif. It is provided with 
a clamp for attachment to the side of a 
boat or a limb of a tree, and may be set at 
any angle. Nothing is left for the fisherman. 
but to watch the line 


LIFE-SIZED ROBOT MAN 
DANCES AND SINGS 
Nor only does a new mechanical man 
talk and sing, but he dances tor 
This man-sized robot, design 
‘man engineer, has a loudspeaker mecha 
ism for a brain, and the vibration of the 
speaker closes relays that operate his arms 
and legs. The dummy, says the inventor, 
may be an attraction for a radio shop. 
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Floating Edge on Wings Keeps Plane Out of Tail Spin 


Aw ATRPLANE designed by G. W. Comelius, California 
aviator and inventor, has wings hinged at the front so 
that the trailing edges can move up and down in response 
to variations in wind pressure and “bumps” in the air, 
He claims that a tail spin is impossible with this con- 
struction and that the plane will fly virtually without 
‘manual control. 

‘This remarkable plane has no ailerons as used on con- 
ventional types of ships, the thirteen-degree movement 
of the wings making them unnecessary. Note in the pic~ 
ture below the dropped position of the wings with relation 
to the fixed center, and the special supports to the trailing 
edges of the wings as pointed out by Cornelius in the 
lustration at the right 


is wage on wing 
‘At left, ‘Corelion fying the plane ‘whi 
sige ot cockpit and not touching. controle 


TRAY HOLDS 
SODA GLASS 


Cimores may now 
patronize soda foun- 
tains as easily as the 
grown-ups, A tray 
brings the glass down 
to a convenient level. 
Made of aluminum, 
the tray folds for 
compact storage. A 
Jong bar clamps it to 
the inner side of the 
counter as shown, 


to "tiny patron 


CHECKS CUT 
ROAD PERIL 


Tue rractice of 
painting dangerous 
road obstructions 
with a black and 
white checkerboard 
pattern makes the 
motorist careful 
when he 
familiar de 
newest idea to pro- 
tect the street work- 
ceragainst thehazards 
to traffic is to 
clothe him in a 
jumper. patterned 
‘with white and black 
squares. Motorists 
will have Tittle difi- 
culty in seeing the 
checked jacket, 


GIGANTIC HAND LIFTS 150 TONS 


A nce. stcel hand that will lift and at the same time weigh 
1 full sized locomotive is the latest thing on a gigantic floating 
ccrane in England. The scale that registers the weight picked up 
is set into a erosspiece between the five-sheave block and the 
tackle, The bending of a stiff steel member caused by the load 
is multiplied by tiny gears to operate the pointer. No ordinary 
sed, as such heavy londs must be supported by 
ribute the strain, 
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Lifelike Depth Given to Movies 


war sabn on the serven by ree. aitgrent 
NE of the longestanding dre 


of photo 

protuce a piel 

three-dimensional depth—now 
Seems on the verge of realization, How 
it has been accomplished on an experi 
mental scale was demonstrated recently 
by Dr. Herhert E, Ives, of the Bell Tele 
phone Laboratories, noted for his pioneer 
researches in electrical picture transmis 
sion and. in television, "He exhibited a 
motion picture that, during the few: sec 
Gnds of its projection, showed the mov- 
ing head and shoulders of a man with the 
perfect illusion of standing out from the 
packground 

To make this picture, Dr, Ives seate 
his subject before a. four-foot. concave 
mirror like those of a reflecting telescope. 
Tt east the subject's image, through a 
transparent screen ruled with’ 200 minute 
concave grooves acting like lenses, upon a 
Single photographic plate. As the subject 
moved, the plates. were changed and 
thirty-two such pictures were made in 
succession. 

Tantern slides made from the devel- 
‘oped pictures were then mounted firmly 
upon a large revolving. disk, and their 
images thrown in rapid succession upon a 
special viewing screen, ‘This was com- 
posed of vertical, transparent rods, accu- 
Tately ground to éylindrical shape at front 
and ear and about a quarter of an inch 


aphers—to be able 
with lifelike, 


wide. Seen from the front, each picture 
had realistic depth, and successive views 
blended into a threedimensional movie. 

‘The taking screen, Dr. Ives explained, 
combines upon a single plate the images 
that would be seen if the subject were 
viewed from every possible angle. If 
projected directly, the resulting lantern 
slide would be a blur of vertical streaks, 
but the rods of the viewing screen dis- 
entangle the superimposed views. Thus 
the left and right eyes of the spectator 
actually see different pictures, just as they 
do in everyday life, because ‘of their dif- 
ference in viewpoint. A stereoscopic or 


New Process Adds Long- 
Sought Third Dime: 


Ser 


ion 


to Pictures on 


en 


LIFELIKE MOVIE PROJECTOR 


them Bel 


he picture, ‘The 


VES OF SPECTATOR 
cman PictuRy 


REEN 


imensional effect is achieved with- 
out twin pictures or special hand-viewing 
devices previously used by experimenters, 

At present the apparatus is admitted! 
bulky and cumbersome, and this together 
with the briefness of the motion picture 
obtained precludes its immediate commer- 
cial use, Both limitations are imposed by 
the large photographic plates used to reg- 
ister the delicate patterns of vertical lines 
with the required accuracy. If a way 
‘can be found to adapt standard motion 
picture film to the process, theater pa- 
trons may soon witness the latest triumph 
‘of photographic. science. 
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New Tests Suggest that 


PLANTS 
Can Think 
N¢ 3 
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Lt Never Rains Cats and Dogs BUT... 


It Does Rain FISH! 


'NTIL three o'clock in the after- 
‘noon, the eighteenth of May had 
been like any other spring day on 
the farm of W. L. Doughtic, 

Edgecombe County, N. C. ‘Then strange 
things began to happen. Dark clouds 
swiftly gathered overhead, Suddenly, there 
was a heavy downpour, Doughtie, who had 
put his horse in the barn, was about to go 
into the house when something cold and 
slippery struck him in the face. He looked 
up. It was raining fish! 

‘The farmer could not believe his eyes 
He called his wife, Behind her, the chil- 
dren crowded in the doorway. Spellbound, 
they watched, the “miracle.” | Hundreds 
of fish dropped from the sky. Down they 
came, like giant, solid flakes in a night- 
mare’ blizzard. ' They plopped on the 
ground of the bamyard; plashed into the 
rain barrel: smacked against. the porch 
roof, the chicken house, the machine shed. 

‘As suddenly as it had started, the fish 
shower stopped. Rushing barefoot from 
the house, the Doughtie children waded 
{nto puddies, found them filled with little 
fish live and dead. They were from one 
and one half to three inches long. A plot 
which only a few days before 

lanted in cotton was covered 
ie children catght many of the live ones 
triumphantly carried them to the house in 
ans of water. They converted an unused 
well into an aquarium, where they kept 

‘a number of the creatures alive for weeks 

Altogether, the fish storm had spread over 

three acres of Doughtie’s land. 

‘That was four years ago. Doughtie told 
his neighbors of his startling experience. 
‘Though none but the farmer and his family 
had seen the phenomenon, his reputation 
was such that his account was believed 
But nobody could offer an explanation. A 
friend advised him to tell his story to a 
scientist of whom he had heard, a North 
Carolina man, now in New York, who was 
an expert on matters pertaining to fish— 
Dr. E, W. Gudger, of the Department of 
Tehthyology of the American Museum of 
Natural History. 

Doughtie acted on the suggestion, This 
started Dr. Gudger on a trail of fish rains 
that, in a manner of speaking, took him 
cleat around the world and back into the 


2 


EP 


Dark Ages. Recently, he completed his 
researches. He found that rains of fish, 
though rare, actually occur; have occurred 
in virtually’ every part of the globe since 
Ap. 200: and in alt likelihood will occur 
again. He gathered records of seventy-one 
such showers that have astonished and 
frightened people in the last 1.700 years. 
‘And he also discovered the cause of this 
‘curious phenomenon 
‘The other day, Dr 
his unique investigat 
Almost everybody," he said, “at one 
ime or another uses the expression, ‘It's 
raining cats and dogs,’ or, ‘It’s raining 
pitchforks,’ though no domestic pet or 
farm implement ever has been known to 
drop from the skies. On the other hand, 
nobody would think of saying, ‘It's raining 
perch and pike.’ Yet showers of those fish 
and many other varieties, including trout, 
‘catfish, herring, and whitefish, really hap 
pen. On a few occasions, it also has rained 
frogs; and in the old days, mice and worms 
‘were reported to have fallen 
Aside from the shower on the Doughtie 
farm, which as far as is known is the most 
recent, Dr. Gudger found more than a 


der told me about 


IVING Creatures Actually Fall 

with Rain from the Clouds, and 
This Article Tells When and Why 
Such Strange Things Can Happen 


By ROBERT E. MARTIN 


dozen recorded fish rains in the United 
States, among them one in Mississippl 
in 1915, another in North Carolina in 1915, 

South Carolina in 1901, in Rhode Island 
1000, in New York i 
in 1893, in South Dakot 
Jersey in 1875, in Louisiana in 187 
Vermont. in 1850, in Maryland in 1520, 
and in New York City in 1824. 

‘When it became known that Dr 
was interested in tish rains, several ac~ 
counts from reliable eyewitnesses were 
sent him. ‘The first was that of the Rhode 
Island rain, Tt was given hy Richard 1 
Tingley, of Port Chester, N, Y., an old 
friend of Dr. Gudger's, who. wat caught 
ina fish rain on the outskirts of Prove 
ence on May 15, 1900, 

In the late afternoon of, that day, a 
thunderstorm with a high wind brought a 
torrent of rain. Suddenly, a blinding tlash 
of lightning, fotlowed by’ a terriic crash, 
rent the black clouds. A moment later, 
Sireets and yards for several blocks were 
alive with squirming little perch and bull 
pouts, from i 
Tong.’ Tingle 
them, Everywhe 


ger 


was pelted with 
windows opened, dis- 


HEAVY DOWNPOUR OF FISH. 
Bah rain, evorded fm this old wood 


‘Teaneplvania, ta the 
raving, in which Hundreds of fh fell trom the BEY 


lenteenth century, there wan 
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JO ROP FROM THE SKIES 
WITH RAIN, FISHES FIRST 
HAVE TO GET UP INTO THE 
CLOUDS. WHAT LIFTS THEM 

FROM TWEIRLAKE AND RIVER 
WOME? ARE THEY CARRIES 

ALOFT (SY WATER SPOUTS ? 


m= STRANGEST OF FISH_RAINS WAS 


| SUxTEENTH CENTURY 

ENGRAVING OF ONE OF 

| THE EARLIEST RECORD- 

ED FISH RAINS-THAT 

IN AD E99 IN SAXONY 

(CURING THE REIGN OF 
KING OTHO VE 


ONE THAT OCCURRED AT ESSEN, 

[RMANY, IN 1896, WHEN A BABY” 
CARP WAS FOUND FROZEN INSIDE 
AWAILSTONE THE SIZE OF AN EGS 


»~ <p 


Innumerable F 


syed, open-mouthed women, 
men, childten. Boys, soaking wet, rushed 
bout catching the fish, and later sold ther 
by the pailful, A reporter of the Provi 
dence Journal gathered a bucketful of 
them, Displayed in shop windows in one 
‘of the main business streets, these fish 
created a sensation, which was heightened 
by the vivid description in the Journal. 

‘A number of similar stories came in 
rapid succession, Bailey Williams, of 5 
West 125th Street, New Vork City, told 
how, in the summer of 1900, he and some 
other boys after a hard shower found fish 
in puddles at the intersection of Barthel 
and Genesee Streets, Buffalo, N.Y. An 
incident of the same kind was related by 
William C. ‘Chambers Street 
New York City. ‘About 1875, whem a lad 
‘on his uncle's farm near Woodbury, N. J., 
he and a young cousin were caught in a 
heavy rain and sought shelter under a shed, 
‘When the sun came out and the boys re- 
sumed their walk, they were amazed to 
‘come upon half a’ dozen tiny live fish in 
the grass and the sand. 

Seeing fish drop past his office windows 
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ish Rains Have Occurred Since D 


was the weird experience of S. W. Nar 
regang, of Houston, Tex., who at the time 


S.D. He rushed to the roof of the building 
and found it transformed into a fishpond. 
James R. Daniels, of 200 West 100th 
Street, New York City, is the man who 
saw a'“heaven-sent™ frog. Living in Wil- 
, in 1913, he 

a walk after a heavy rai s 
dead frog on the sidewalk. A neighbor 
told him it had just dropped from the sky 
Daniels laughed. He was still laughing 
when a small fish fell at his feet! 

Those stories turned Dr. Gudger into a 
veritable fish-rain enthusiast, Delving into 
ancient books, he discovered that records 
Of this queer phenomenon go back almost 
to the beginning of the Christian era. The 
oldest account he found in “The Deipno- 
sophists, or Banquet of the Learned,” dat- 
ing from the third century A., but not 
printed until 1524, In this rare volume, 
the author describes a fish storm on the 
Greek Peninsula that lasted for three day 

In Ap, 680, during the reign of King 
‘Otho the Sixth, strange meteorological dis- 


JOHN LEWIS,-THE GOOD CARPENTER OF 
ABEROARE 

"FISHERMAN'S LUCK" WHEN ONE FINE 
MORNING IN 839, HE FOUND THE FIM 


JOTLAND, WAS AMAZED AT 


OF HIS HAT FULL OF FISHES 


awn of Recorded History 


turbances were observed in Saxony, among 
them a fish rain, according to Conrad 
Wolfthart, whose “Book of Prodigies” was 
published’ in 1557, This writer also tells 
‘of a rain of frogs in Germany in 1345, 
Wolffhart made quaint drawings of both 
phenomena. Illustrations of the same 
fhaive kind accompany a chapter on fish 
and frog rains in a book by Olaus Magnus, 
Archbishop of Upsala, Sweden, which ap- 
peared in 1585. ‘The good archbishop also 
referred to rains of mice and worms, 
‘Skipping a century, the nest report, con- 
tained in the "Philosophical Transactions 
‘of the Royal Society of London” for 1698, 
tells of a fish rain that covered two acres 
in Kent, England, around Easter, 1666. Tt 
emphasizes that the creatures fell on mead- 
owland far removed from any body of 
water. Other old records state that fish 
rains occurred in Galway, Ireland, in 1684; 


and in the streets of Paris in 1810. 

‘The skies of Scotland have been pro- 
ductive of mostly herring f 
number of times, 


hrilling Aix Battles 


By 
Anprew R. 
Boone 


IFTY-FOUR trim young men in 
‘military uniforms gathered around 
the blackboard. 


We will fly actoss the sun this 
morning,” the leader told them, “The 
black ships will fy in from the south, the 
whites from the north. I don't care where 
you meet, but stay above the clouds 
Since this will be a left to right shot, the 
‘camera ships will follow the black forma- 
tion. Cameras will open up when you're 
about 2,000 feet apart 

‘As he spoke, J. B. 
air director of talkie thrillers, ‘sketched 
the action on the blackboard, For six 
weeks the fifty-four pilots had been. prac- 
ticing formation and stunt fying, goin up 
daily from Oakland airport and dog-fight~ 
ing above the white clouds, recording a 
few minor scenes and perfecting them- 
selves for a great air battle to be incor- 
porated in a forthcoming movie. 

“Three camera ships will shoot the 
fight," Alexander continued. “Elmer Dyer 
‘will have number two, flying at §,000 feet, 
Number one camera plane wil ly on the 

level, 2,500 feet ahead of Dyer. The 
third’ ship will fly $00 feet above number 


‘Alexander, veteran 


26 


that 
the pilots chorused. 
‘wings that had_seen 

oss the German lines swept 
into the air, camera ships climbed 
A movie thriller 


two, Have you got all okey 
“Okey 


wines roared 


rapidly to their posts, 
was in the making, 

Soon the two formations could be seen 
approaching each other, closing the gp 
at an aggregate speed of 
200 miles an hour. Forty- 
two days of preparation, 
including long drills at 
the blackboard, 
ceded this big shot 
‘one worried about sound, 
for the conversations 
shouts, and roaring en- 
ines were “dubbed” in 
the studio later. With 
fifty-four airplanes flying 
at each other's throats, 
each must find its niche 
as the two flights met and 
broke up in swirling dog- 
fights. 

“Purely a que 
mathematics,” Alexander 


A 


ight wing swept to the left and into a 
g circle, ‘The lead ships stood virtu 

onless in the air, as they banked 

the end planes dashed at 


ind the ends. In le 
id this parage: 
rious planes, banked and flying hi 


uch 


pin, fell quickly out of the pi 
each formation had mi 


een thus ga 
le proportic 


1 “double-he 

ingle bracket, recarded the whole scene 
while the other reached out for close-ups 
of individual planes as they skidded peril- 
ously around the air. 

Whether the script calls for a giant ait 
battle or a simple formation of two planes, 
the pilots spend two hours before a black: 
board for every hour in the air, If a 
director wants two planes to dive through 
the screen, entering at the upper left and 
emerging at the lower right, the camera 


How the Illusion of a Crash 
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No pilot rleked hie lite tm crashing thle 
Inlte ‘wan used to lve the proper elect 
ship and planes to be photograp 
to the location, with the object planes 
1,000 feet higher than the camera. When 
the camera pilot wageles his wings, the 
wo stunt pilots tum their planes down 
in a steep dive, building up all the speed 
possible, ‘Then’ the cameraman slips 


camera ahead to permit an entry at the 
left and as the two ships thunder by he 
records, if fortunate, a thrilling chase, 
No action, no matter how thriling other- 
wise, is worth a cent unless there be some 
background of mountains oF clouds against 
which the speed of the planes can be 
measured by the audience, Again, the 
background must be fairly close, els¢ this 
sense of speed will be lost 

‘Take the case of a single plane flying as 
bait to induce the enemy to attack. In 
one scene the picture showed a Jone fighter 
suddenly waxing his wings, calling for his 
mates to dash in to the formation, What 
the camera actually revealed was the sud- 
den wagging against the blue background 
of a cloudless sky, ghen for 300 feet of 
film his ten mates Sailed slowly into the 
picture, No dash, no climax, no thrill! 

‘The ‘picture must be condensed, held 


pete and 
‘here wat no fatally 


within thirty feet of film, Manifestly the 
camera could not be slowed, as it can for 
some scenes on the ground, for it would 
show the planes bumping crazily through 
the air, destroying the rhythm of flight; 
nor could the speed of the planes them= 
selves be increased sulficiently, since there 
Kp prea ices Saas be: 
tween their top and low speeds in fight. 
Soo the blackboard and diagrams went 
the pilots, For eight hours, after three 
tries in the air, the pilots studied 1 
individual maneuvers. ‘The example of a 
single plane will serve to illustrate how 
the scene finally was planned and executed. 
The leading pilot, fying off the starboari 
beam of the caimera ship, waggled his 
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wings, Fifteen hundred feet ahead and 
1,000 feet above to the right flew the plane 
that was to take its place third in line 
fon the left side of the formation. When 
the pilot of that plane, looking down and 
back for the signal, saw the waggle, he half 
rolled on his back and dove straight down. 
Meantime the plane below was flying 
straight ahead. When the top pilot reached 
the top of the screen, oF camera angle, he 
spiraled, still on the wrong side of ‘the 
formation, made a corkscrew turn, entered 
the picture diving at 200 miles an hour, 
leveled off, and crossed over to enter the 
formation from the left. 

‘Meantime nine other pilots were diving, 
making corkscrew turns, forming crazy 
Batters in the ar, joining up in perfect 
formation, while the leading ship was mov- 
ing only. 1,500 feet ahead, all for a thitt 
foot strip’ of the finished picture. Even 
after this dangerous maneuver, only seven 
Of the eleven planes appeared’ in the pic- 
ture, for after that number had closed in 
‘on the leading plane, enough of the scene 
to get over the idea of quick contact had 
been recorded and the remaining pilots 
could look for fame elsewhere. 

‘Alexander, while directing this scene, 
flew slightly’ ahead and to the left of the 
camera plane. “Here we were lying tight 
formation with the rear plane leading,” he 
grinned. “If the camera ship slowed down, 
‘T hung onto it backwards. Sounds crazy, 
doesn't it?” 

Each plane to be photographed bears 
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DIAGRAMS 
ON BLACKBOARD 
PREPARE FOR 
SKY STUNTS 


a number. On the screen these numbers meet the director's requirements, T always 
appear to possess. some military’ signiti- try to fly one of the camera planes while 
cance, yet primarily they enable the di- supervising an air sequence, for I then 
rectors to spot planes that may be out of can sce exactly what the camera, fixed 
place, and to give new instructions in alongside the after cockpit, sees.” 

case retakes become necessary. With costs Tn another sequence, the aerial photog- 


raphers were a thet wis! ends to lm 
close-up of a pilot's face as another ship 
dove on him, missing his plane 
by inches. This was a real ait 
picture, mind you, and not a 
studio fake. In order to get the 
effect of a plane diving in from 
the rear quarter as the pilot 
looked back over his shoulder, 
Captain Robinson resorted 10 
this novel arrangement 
‘Mounted in the center of the 
top wing on the plane to be st 
jected (Continued on poge 11: 


‘mounting sometimes at the fate of $3,000 
an hour, a single plane out of place may 
spoil an entire day's 

‘work running into un 
comfortably large fig- 
ures, 

Weeks and even 
months of ground 
preparation precede 
scenes that appear to 
the novice to be rather 
simple. Yet even the 
most simple air scene 
is complicated, a mix- 
tue of three elements 
in-any of which the 


lightest miscalcula- pee 

tion or slip by a single 

pilot will require one or more additional pilots through the same maneuy 
flights and the waste of costly time. ully Gity times. At last his ca 


femember, when next you see a thrilling man successfully recorded! 
air sequence, these three facts: the camera ter half of the formation loop 
ship or ships move in only one direction; the three planes dove 200 miles an 
the background moves in the opposite hour directly in front of the camer 
direction, else the object planes appear to plane and looped so as to be on thei 
stand still; and the planes to be photo- backs at the top as the c ip 
sraphed must fly in the same direction as came alongside. ‘The scev 
the camera plane, else they will move appearing on the screen w 
quickly out of the camera's range and up of halves of loops 
in a few seconds be only dots in the sky. number three and 

Witness a loop-the-loop. In filming some forty-seven! 
scenes for a recent picture, Captain E. H. "The loop was only 
Robinson, former Army’ bombardment part of the picture,” 
pilot and'now one of Hollywood's better Capt. Robinson ex- 
known technical directors of air pictures, plained, as he traced 
piloted the camera plane to film three the action on a black- 
planes looping in formation, a form of air board at the studio 
thrill made popular by such famous teams for me. “We photo- 
as the Army's “Three Musketeers” and graphed the action ten 
the Navy's "Sea Hawks.” The camera times during the ff 
registered the first half of the loop as the practice runs. At oth- 
trio of planes rolled over directly off his et times the Tight 
right side; but in falling away from the was inadequate or the 
top of the loop, since the planes now were background did not 
moving in the opposite direction. they 
showed as mete specks on the screen. 

What to do? An experiment was tried 
Since the first loop gave a thrilling picture 
‘up to the top, when the planes were on Battery of cameras set 
their backs, that part of the loop was ac- 
cepted. To film the second half, Captain 
Robinson experimented, sending the three 
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Save Air-Tight Globe for Second Flight into Stratosphere 


Ose of the strangest of vehicles—the 
airtight aluminum ball in which Prof 
‘Auguste Piccard and a. compa) 

themselves and, swung from an enormous 
balloon, soared from Augsberg, Germany, 
to a new height record of ten miles above 
the earth—has been removed from its 
resting place on a glacier at Ober-Gurel 


Austria, 1 will be taken to Brussels for a 
Forthcoming attempt to 

‘This action ends a friendly dispute of a 
year's standing between two nations as to 
the ownership of the ball. Belgium claimed 
i as the country of its origin, while Aus- 
trian residents of the glacier town where 
it came down from the sky hoped to retain 


USE X-RAYS TO FIND HIDDEN BOMBS 


JULY 


(Cartrxats and cranks who send bombs 
through the mails, as described in an arti 
cle on another page of this issue, may be 
frustrated one of these days by a new 
application of the X-ray. A Boston inven- 
tor has perfected an apparatus that could 
be installed in a post office and that reveals 
whether a package contains a bomb w 
‘out opening it, All packages would pass 
along a moving belt over this X-ray 
machine, while an operator in a lead- 
shielded booth would see in a fluoroscop: 
what they contained, 


the glacier at Ober-Gural, A 


for tourate. The plctte at Upper 
re covered (ts aurtace with theit 


The Aure 
Irians relinquished their claim, however, 
in favor of the new sky exploring project, 
since there was no other ball available in 
the world exactly like it 
‘A ball of this construction is necessary 
for flights into the stratosphere because at 
nt of ten miles above the earth the 
air is so thin that there is insufficient oxy'= 
xen to breathe, and air pressure is so dan- 
gerously low that the unprotected human 
frame could not endure it 


NEW TUBE HAS GIANT 
ELECTRIC RESISTANCE 


Excrseexs solved an unusual problem 
recently when resistance devices of excep- 
tional magnitude were required for studies 
of photo-clectric cells, Dr. Harvey C. 
Renischler, director of research of the 
Westinghouse Lamp Company, has pro- 
duced reliable resistors of 235,000,000,000 
ohms by sputtering a thin film of carbon 
on alas helix ina bulb. A. windowpane 
might transmit more current. 


APPLES IN CRATES WELL JOLTED IN PACKING TESTS 


Tupaovestests inp 
s have been disc 
ton, Vi, expe 
States Depar 
imitation truck Fe ack 
ward by machinery si ‘ng methods, Cardboard liners in the 
the fruit would receive on a long truck crates, it was found, did much to protect 
‘or car journey. Examination of crates of the fruit from injury on long journeys, 


NEW RAY OUTFIT 
FINDS ART FAKES 


Unresvioter rays in recent 
years have proved their value 
to detect forgeries in paintings 
and a new portable apparatus 
‘developed in England makes their 
application to a suspected work 
of art an easy matter. This in- 


appearance, 
Prof. A. P! Laurie of the Royal 
Academy of Aris. It is conven- 


iently carried to the point of use. 
and under its telltale rays it is 
possible to see details of tech- 
hiique and materials not visible 
to the unaided eye, 


‘A portable ultraviolet ray machine that finds art fakes 


CIGAR-SHAPED MOTORBOAT CAN'T SINK 


Wrrnovr the aid of 
previous experience to 

‘a. Morgan 
blacksmith 
led a lifetime 


dream by 
building 
going motorboat. Star- 
tingly unconventional 
in appearance. the ci- 
gar-shaped craft is espe- 

y suited for rough 
ater, and its builder. 
John Fox, contends that 
it could even roll over 
like a barrel without 
sinking, The passengers 
‘may fish from the open 
platform at the stern 
tight cabin in 

her. A ninety- 


an hour with 

s his odd boat 
an ocean voyage and 
ted for fishing trips 


TALKS AT CONFERENCES 
RECORDED IN STEEL 


Aut that happens at business confer- 
fences may now be permanently recorded 
by a, recently developed electrical sys- 
tem. Upon the table in front of each one 
present is placed a microphone. The chair- 
‘man, pressing the proper buttons, switches 
fon the “mike” before the speaker, whose 
voice is recorded by a dictating machine 
upon a length of steel wire which may be 
played back at any time, 


STAMP INKS ITSELF 


A pare stamp de- 
vised by a Califor. 
nia inventor requires 
no ink pad, because 


carried in a 
narrow pad on a 
hhinged arm, which 
protects the’ charac- 
ters and swings out 
of way when in use. 
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April Heroes of Science Picture Cut- 
‘ut Contest, whose names appear on 
this page. ‘The winners in the March 
| contest were announced last. month 
| PSM. June '82, p, 31), 

So far’ fifty-eight readers of this 
magazine have won $2,000 in cash 
prizes, ranging from $ 
They won these awards n 


for luck plays no part in this game, 

but through theie own initiative, pa: 
ind kil 

success should serve as an 

wt have 


incentive to. those 
not entered the co 
‘who have failed to win a prize. Every- 
me chance to appear 
of these lists of ‘winners. To 
participate in the contests and to win 
a knowlege oF €x- 

ice is requited 
cre is plenty of opportunity to 
jother try. oF £0. begin com- 
ing if this contest is new to you 
1 June contest does not close until 
| June’ 30. Details of the July com- 
petition, which will run uniil July 31 
Will be found on the next two pages 

of this issue 

Tn addition, the contest for the 
Grand Prizes, which will be awarded 
at the close of the monthly contests, 
ne, whether 


‘one Grand Prizes, totaling $4,000, and 


APRIL 


FIRST 
‘T. L. Kellett, 


OND PRIZE S1OO 


M. L. Clark 
Portsmouth, Ohio 


SIX $25 PRIZ 


H. J. Aschenthrop, St. Loui 
erald Damush, Brooklyn, 
Margaret Howell, Clarendon, Va 


TW 


pansville, Ind. 
‘ew Bedford, Mass 


©. B. Allen, 
Fred Beaumont, 


PRIZE 


ssoo 
ermore, Calif. 


‘THIRD PRIZE $50. 


George Carnevale 
South Ozone Park, N. Y. 


Robert North, Glenbrook, Conn 


TY $10 PRIZES 


Mona Grammer, Willowbrook, Calif, 
M. E. Hayhurst, Columbus, Ohio, 


Emily C. Boekell, New York City Eleanor Herre, Wolcott, N.Y. 
Joseph Bosanic, Milwaukee, Wis Laurence Lambiase, Brooklyn, N. ¥. 
Ralph Clark, Milwaukee, Wis, H. Day Lowry, Richmond, V'. 

J.A. Davis, St. Helena, Calif Andrew Mazur, Monessen, Pa. 
Charles Delmont, New York City. Ethel Millspaugh, Anderson, Ind, _ 
David Felzer, Waukegan, Il Walter Quest, Nashville, Tern. 
Robert Flemming. New York City. A. R. Renslow, Minneapolis, Minn. 
Norman Goldberg, Racine, Wis. Charles Sharpe, Los Angeles, Calif. 
ranging from $2,000 to $10. How to. come your way every day. As this 


win one of the Grand Prizes also is 
explained on pages 32 and 33. 

‘The chance to be paid $2,000 for 
a few evenings’ good fun does not 


writen, nobody knows who the 


bbe. Why should it not be 
you? Try for itt! 


YOU May Win a Prize by Entering Our Fascinating 
Picture Cutting Contest . . . SEE TWO FOLLOWING PAGES 


(Casu Prize WINNERS 


Twenty-nine Who Proved Successful 
Showed Surprising Skill in Presenting 
Their Entries in Our 


_ Heroes of Science 
CONTEST 


10,000 in CASH 


Here Are Two More Heroes of Science 


RE, you dreaming about a trip 
me, & new cat, oF an important 
renovation of addition to your hove? 


‘The sum of $500 could make any 
fof these of many another dream come true 
‘You may earn that amount in one evening, 
sand athe same time thoroushly enjoy your. 
Self, by participating in our fascinating Heroes 
‘of Science Contest. 

On page 31 of this fsue, you will find the 
rnames’ of the twenty-nine ‘contestants. who 
‘won $1,000 in cash: prizes in April, You 
stand exactly the sime chance to eaptire one 
ff these generous cash a is month 
‘gain, Porutan Scuesce Mosruty will 
tribute $1,000 in twenty-nine cash prizes, 
ranging from $500 to $10, among the winners 
of the current contest. You need not have 
‘entered any of the previous contests to com 
pete in this one 

esides, there are many more prizes in store 
for our contestants, At the ‘close of the 
monthly. contests, in August,  seventy-one 
Grand Prizes totaling $4,000 and ranging from 
$200 to S10 will be awarded, 

‘You need not be a hero of science yourself 
to compete and win in this entertaining and 
instructive game, “You need not be an expert 


give you TWO COMPLETE PICTURI 
‘Heroes of Science, with eight parts left over. 

"To help you in the assembling job, we give 
you some clues to the identity of the heroes 
dnd the nature of the accomplishments that 
hhave made them internationally famous. It 
fs up to you to use these hints to best ad- 
vantage. If you do, you will find solving 
the puzzles mo dificult task. 


2 


‘Monthly prizes will be awa 
contestants who submit the two 
plete pictures, assemble aind mi 

neatest and most skilful manner, and 
state the mame and accomplishment of each 
of the two Heroes of Science in twenty words 
or Jess, 

How about. the sight left-over cuttings? 
BE SURE TO KEEP THESE CAREFULLY 
alter you have auwembled the two complete 
pitas and sent them in to compete for the 
monthly’ prizes. Provided you. have pre 
served the'left-over clippings trom the besin 
hing of the contest. these extra cut-outs wil 
Zive You TWELVE ADDITIONAL COM- 
PLETE PICTURES of Herves of ‘Science 
Contestants must keep the left-over cuttings 
throughout the six months of the contest, 
and. the additional TWELVE PICTURES 
‘must not be sent in until the close of the 
contest, when Grand Prizes will be awarded. 

In competing for the monthly prizes, sub- 
rit only TWO COMPLETE PICTURES, in 
‘which no left-over cuttings are used. The two 
complete pictures you send in this month 
frust be acre from the cuttings num 
bered from 


ioreowed from a frend, or you may’ consul 
the current or the four. previous isues at 
the public library’ or any ofice of Porciak 
Scuver Moxrity and copy or trace the 
Dletures, Ttis permite to get all the Belp 
You need from members of your’ family 
Tends, or neighbors 

The’ competition is open, to. everybody, 
everywhere, and young and old alike can play 
the game with pleasure and profit. Try your 
Skill But before starting” work on this 
imonth’s puzale pictures, make it a point to 
read carcfaly the rules of the contest printed 
fn the next pace 


MONTHLY PRIZES 


First Prize ....., 


Second Prize... 


woe $500 
100 


Third Prise . 0) 
Six Prizes, $25 Each... 150 
Twenty Prizes,$10Each 2 ()() 

Total - $1,000 


GRAND PRIZES 


First Prize 


$2,000 


Second Prize .. 500 
Third Prize 200 
Three Prizes, $100 Each 300) 


Five Prizes, $50 Each .. 25() 


Ten Prizes, $25 Each .. 


Fifty Prizes, $10 Each 


Total “a 


Turn to Page 3i 
of the April Pi 


250 
-. $4,000 


Jor Names 
Winners 
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Right parts wil 


PRIZE 


| Faraday, whore 
Iu usher 


other 
Pictures Can Be 
Above Group 


invented 


The Men Whose 
Completed Are in 


JULY, 1932 


FOR SOLVING NEW AND 
EASY PICTURE PUZZLES 


Rates of the Contest—Read Carefully 


Each month, 
| ith sare 


1 sx months, beginning 
‘ueae Sctexce Mos titty 


is printing four composite pictures of Heroes 
‘ot Science and Their Accomplishments. Each 
‘et of pictures, when cut apart and assembled 
Correctly, will make two complete pictures 
with eight parts left over 


2, The pictures must be pasted. together 
+ The monthly prizes will be awarded to 
those contestants who asiemble the pictures 
correctly and in the neatest and most skillful 
manner. Each of the two complete pictures 
must be accompanied by twenty words or 
less, identifying the Hero of Science and his 
accomplishment. 


3, Amwers to each monthly contest must 
3. be mailed oF delivered to the offices of 
Porvtan Sciesee Moxtity not later than 
the last day of the month following the 
date of publication of the magazine in which 
the pictures appear. ‘Thus, solutions of the 
puzzle in this month's issue must be mailed 
for delivered not later than July 31 


4, At the close of the six monthly contests, 
+ there will be a final contest for Grand 
Prizes. "To compete for these, contestants 
must ‘carefully save the cuttings left. 0M 
from the monthly contests. These left-over 
cuttings, during the six months, will produce 
twelve additional complete pictures of Heroes 
‘of Science and ‘Their Accomplishments, if 
assembled in the correct way. These addi 
tional pictures must not be submitted during 
the progress of the monthly contests, but at 
their close. Entries for the Grand Prize con- 
lest must be mailed or delivered not later 
than the last day of the month following the 
date of publication of the magazine in which 
the pictures for the last" monthly’ contest 
appear. This will be the August issue, pub- 
lished: July 2. Entries for the Grand. Prize 
contest, therefore, must be mailed or delivered 
pot later than August 31 


5,, Te receive consideration for the Grand 
+ Prizes, contestants must submit not less 
than twelve additional complete pictures 


6, Grand Prizes will be avarded 10, those 
+ ‘contestants who asiemble the twelve 
additional pictures correctly” and put. them 
Together in’ the neatest and most skillful 
manner. Each of the twelve pictures must 
be accompanied by twenty words or ess, 
Mating the Hero of Sclence ands ae= 
complishinent 


7, In case of tics each tying contestant will 

* be awarded the prize tied for, This rule 
veill be observed in the monthly contests 
well as in the Grand Prize contest 


8, il entries should be addressed to. the 

+ Heroes of Science Contest Editor, Poru: 
tax Scuser Moxtnty, 381 Fourth Avenue, 
New York City, Name and address of the 
entrant must be written plainly: on_ each 
page of the entry.” Entries ‘with insufficient 
Destage will not be accepted. The publishers 
‘Cannot be responsible for delay, loss, or non- 
delivery of entries, No contribution entered 
in this contest will be acknowledged, and none 
will be returned. No letters of inquiry. re- 
arding points covered in the rules can be 
answered. 


There ie no entry fe. Vou need not buy 

+ Parcuak Scirxce Mosrity to compete, 
You can borrow a copy: from a friend and 
trace or copy the pictures, or you ean examine 
a copy of the magazine at any office of 
Portas Scuzvcr Moxtitiy or at the public 


libraries free of charge. 
10, Each contest is open to everybody, 

. everywhere, except employes of Port 
uaz Scuxer Moxruuy and. the Popular 
Science Institute and. their families, ‘The 
officials of the Popular Science Institute will, 
act as judzes and their decision will be final 
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Vegetables Now Quick-Frozen on Farm as Soon as Picked 


tables may reach the 
consumer as fresh as 
the t they were 
Pi new" applica 


tion has been made of 


rly it had to be 
taken to a factory for 


even this trp has been 
eliminated able 
‘quick appara 

is pur 


paratus. is loaded on 
4 taken to his door, The vege 
hen harvested and upon the 
spot run through hig machines that 
prepare. wash, fr id package them, 
ready for shipment, The frozen foods may 
be shipped to points twenty-four hours 
away, in their insulated fiber-board con 
lainers, without thawing out, For longer 
distances, refrigerated trucks and dry-ice 
containers keep them cold and fresh, 


NEW CAR AFTER SPEED RECORD 


trucks 
tables 


FIGHTS FIRE FROM AUTOGIRO 


Ax avrocto airplane proved its effectiveness as a fire- 
fighting aid during a forest fire in southern New Jersey 
not long ago, State Fire Warden Col. Leonidas Coyle rode 
in the plane, holding a two-way conversation by’ 
wave radio with other wardens in a moving aul 
below him. From his mit 
windmill pia sual point of 
ectively that 


Marry’ Miller, 


Aatesica will soon try to win back from 
England the world’s speed crown for auto- 
mobiles. Barney Oldfield, famous racing 
driver, recently exhibited a model of the 
three-and-a-half-ton car to be built for 


pes with it to exceed the 
+ hour record of Sir Malcolm 
British sportsman, who made that unparal- 
leled speed a few months ago when he 
drove his car over Florida’s sands 
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CIENTIFICK § 


r UR ARTIST VIEWS THE 
STRANGE AND UNUSUAL FACTS DISCLOSED 
BY LEADING AUTHORITIES IN THE LAST MONTH 
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STROMBERRIES) 


[2eacneTr) sPumoni 5 


A JAPANESE INVENTOR WS 
HAS DEVISED A MACHINE @ 
TO STOP AND COLLECT. 
ENEMY BULLETS a —~ 
CIGARS MAY NOT OE LABELED 
HAVANA’ UNLESS ACTUALLY MADE 
QF CUBAN TOBACCO. THE FEDERAL 
FRADE CQMMISSION HAS RULED 


= NAW, CELEBRATING 
fer vitus) |THE 4% or vuLy 
TESTS MADE AT THE (Dancet/ : 
METROPOLITAN OPERA | OPN 

HOUSE,NEW YORK,PROVE 

GRAND OPERA NOISIER 

THAN CITY STREETS 


EXPLOSIONS INTHE SoDY 
CELLS GENERATE HUM 

ENERGY, SAYS. DR. GEORGE 
WCRILE, FAMOUS CLEVELAND 


SUN GLASSES PROT! 
AGAINST SHOW- BLINDNESS WHIL 
MULES ARE FITTED WITH SNOW 


ScieNTIST 


JULY, 1932 py 


TWAS rush hour at the post office. 
Clerks in shirt sleeves worked at top 
speed, Loaded hand trucks clattered 
‘ver the cement floor. Rubber stamps 

thumped on parcels. Coins clicked. Feet 

scuffed along the floor as lines of customers 
fed a steady stream of letters and parcels 
in at the windo 

‘At a long table, a clerk was canceling 
postage on an accumulated pile of pack- 

‘ges. Picking up a candy box addressed 

to the wife of a New York multimillionaire, 

he brought down his rubber stamp. ‘There 

‘was a hollow crunch. The top and end 

of the box had been smashed in. The 

surprised clerk peeped inside. He saw two 
aper<covered cylinders looking like brown 
jaman candles. ‘were twin sticks 

Of dynasste poworid locgh to shatter 

the building and blow everyone in it to bits 

Homb-squad experts hurried to the scene 
and examined this package of death. ‘They 
found a small spring mousetrap set so the 
ing of the lid would allow the snapper 

to flop over and hit a copper plate, closing 
the circuit and detonating the high explo- 
sive. Had the lid of the box been entirely 
shattered, or had it bulged up in the 
middle, instead of being crushed down, the 
deadly’ mechanism ‘would have exploded. 
Not so fortunate were half a. dozen 
postal employees at Easton, Pa., early last 

January, when one of the biggest bomb 

plots in recent years was uncovered under 

tragic circumstances 
“Two men had shoved six small packages 
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‘across the counter of the parcel post. win- 
dow, paid insurance and postage, and lett 
‘The packages were adklressed 10 prominent 
citizens throughout the United States. Of 
fdentical shape and size, they carried dif- 
ferent, labels, such as “desk set,” “per- 
fume,” “clothing.” Yet, all the boxes 
‘weighed exactly the same. 

‘The receiving clerk was suspi 
After the men left, he cut the string and 
lunvrapped one of the packages. Inside 
was a white pine box, its lid secured by 
two metal catches. He slipped back one 
of the hooks. A blinding white fash filled 
the room and a shattering blast. wrecked 
the interior of the building, killing two 
clerks and injuring four others. 

Shortly afterwards, another life was 
added to the toll of this murder plot 
Charles V. Weaver, explosives expert from 
the Du Pont works in Wilmington, Del., 
volunteered to open the five remaining 
bombs. Working with a knife at the end 
of a forty-foot pole, he set about his risky 
task in a deserted quarry near Easton. He 
had cut away the wrappings and pried off 
the lid of one box and was at work on 
another when it exploded with a terrific 
blast, injuring him so severely that he 
ied twenty-four hours later, 

‘While the Easton tragedy was taking 
place, five additional bombs of the sume 
make were rushing by train to other ad- 
dresses. ‘They had been sent by express. 
Just in time a warning was broadcast. 
Recipients turned the mysterious pack 


by me locke 


How Bomb Sleuths Trap 
‘Pineapple ” 
Murderers 


ages over to the police, At Cleveland, 
Ohio, one received by the Talian consul 
was Carried to an open field, When it was 
exploded with a rifle shot i 
in the ground thirty feet in 

The box Weaver successfully opened 
showed the bombs contained two pounds 
‘of dynamite pulp impregnated with nitro- 
slycerin. If the hook of either catch were 
moved to open the box, an electric circuit 
was closed, setting off the bomb, 


RVING into the secrets of such death 
machines is the hair-raising work of 
bomb-squad sleuths, When a bomb ex- 
plodes, the clues it ‘may contain are de- 
stroyed. It is the job of these detectives to 
‘open bombs without setting them off and 
to search inside for evidence that may lead 
to the capture of the fiendish senders, 
‘Their work is:(1) to protect lives. and (2) 
to obtain evidence to convict the bombers, 
Lieut. Charles E. J. Newman, head of 
the New York Police Department bomb 
squad, and other experts on high explo- 
sives, recently told me how these men go 
about their perilous business 
Even before you turn the knob to enter 
the basement room that forms the New 
‘York bomb-squad headquarters. you learn 
something interesting about the men in- 
side. ‘They can't be superstitious, for the 
number on the door is 131 Against the 
brown-painted wall, back of Lieut, New- 
man’s desk, is a locked cabinet. ‘Through 
the glass doors, you see fragments of 
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DEATH-DEALING “FRUIT 


Here ard tro forme af the “plow 
Tavor with crooks in late yearn. 


UNTING Ctues in Dynamite 
Attacks Is Extra-Haxardous 
Article 
of Tragedies with Deadly Machines 


Business and This 


exploded hombs, models of {amous infernal 
machines, smali bottles labeled “Prussic 
Acid,” “Gun Cotton,” “Dynamite,” “TN, 


‘T." and discolored fuses that figured jn 
the activities of dynamite gangs of the 
pst 

Th a far comer of the room is a | 
green filing case. It holds photostatic 


Copies of more than a thousand 
threat letters, which are compared, in a 
search for clues, with notes received before 
bombings. They are filed according to 
language, writing, and the underworld 
symbol found at the end, The symbols 
most frequently found are crudely drawn 
crosses, black hands, daggers, and caskets 
Others’ are skulls with crossbones, gun: 
hhearts, blackjacks, “pineapples” snd 
lighted sticks of dynamite. ‘The system 
of filing copies of all threat letters as an 
‘aid to the work of the bomb squad 

innovation that was started 


as a “loving cup.” Ie 
fof iron pipe, capped at both ends and 
filled with dynamite. Either a lighted fuse 
‘or an electrical connection sets it off. In 
‘several cases, such a bomb has been hooked 
to the lighting system in a victim's house 
so it exploded the instant he switched on 
the lights. 

Formerly one of the first things do 
when a bomb was found was to “drown’ 
it in water. In powder bombs, this damp- 
‘ened the explosive so it would not ignite, 
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Tells 


In an electrical mechanism, such as the 

in packages, however, water would 

cause a short circuit, and detonate the 
high explosive. 

This is what happened 

An infernal machine 


Milwaukee. 
it had been 
police head- 


drowning bombs. Then, if they contain 
electrical detonators, a short circuit will 
not set them off. Also, the oil soaks into 
the fulminate of mercury caps and pre- 
vents them from igniting, 

Another reason why bombs are now 
never placed in water is because calcium 


By EDWIN W. TEALE 


CAR STARTER WHIRL 
[AND BLAST FOLLOWS 


fe At the Teles an automobile 
that a serecked Oy wach 2 bom 


am 


phosphide is present in. some explosives, 
When water strikes it, phosphine as 
formed. The instant this gas reaches ai, 
it bursts into flame and may set off the 
bomb 

‘Most people think that time bombs are 
set off by clockwork mechanisms. While 
such death machines were responsible for 
suing out twenty-one lives in the L 
Angeles Times in 1910 and Killing thirty 
three people in the Wall Street blast of 
1020, they’ are relatively rare. As a matter 
‘of fact, 1 was told, only one clock bomb 
has been found in the vicinity of New 
York in the last five years. Chemical or 
fuse timing devices are most frequently 
employed. Coutinued om page 110) 


7 


Aptare with light 
from a ring of lamps 
strapped around his 
waist, a parachute 
jumper recently 
Gropped at a Burbank, 
Calif, airport. The hu- 
man firefly was Royce 
Stetson, veteran trans- 
port pilot, who sought 
to test his idea that ob- 
jects fall faster at 
night than in the day- 
time. Observers watch- 
PILOT CAN AIM PLANE AT TARGET ing through telescopes 
timed the speed of his, 
Anaixo an airplane at a gunnery target is made easier by fall before he opened 
new equipment designed by Major Gerald E. Brower, U.S. his ‘chute. First re- 
Army Air Corps. A hinged flap immediately behind the sults scemed to verify 
pilot's head is raised when the guns are about to be fired his theory, although 
‘and holds the pilot's head central with the ship. His eyes the difference in speed 
fre focused ona small mark on the windshield, fixed accu- might be caused by 
rately on the plane's fore-and-aft center line rors in observation. iver with Vights worn In falling apeed tert 


ARMY PLANE A 
“BUTTERFLY” 


A anicu-riviye speed- 
ster is the U. S. Army's 
newest type of observa- 
tion airplane, whose 
wings suggest those of a 
butterfly. Ts 650-horse 
power motor 
speed of 190 
hour at an elevation of 
5,000 feet, 


Highvtying wwitt pl ‘Acmy, Firat of sbx such planes or 


MUFFLER QUIETS PLANE'S MOTOR 


A cuusrex of pipes resembling the branch- 
ing spikes of a flowering shrub occupies the 
interior of a novel muffler for airplanes, de- 
signed by a Ware, Mass., inventor, So ef- 
fectively does it operate ‘that all but seven 
percent of the original engine noise is said to 
removed. In a test to determine whether 
it would introduce a fire hazard, a bottle of 
high-test gasoline was poured over the muller 
while the engine was running. The gasoline 
was not ignited. For the acoustic tests, the 
‘mufter was mounted with an engine on a test 
stand and the sounds picked up 

by a microphone, 


AIR CAMERA CAN TAKE 
CLOSE OR FAR VIEW 


Ctose-vps or far shots of the land be- 
neath an airplane can now be made with 
the same camera, regardless of the plane's 
altitude, by use'of a new device called 
a “zoom lens.” An interconnected series 
of lens elements permits changing. the 
magnifying power of the lens while in 
flight without making the pictures fuzzy 
With it close-up views can be made of 
a parachute jumper all the way down. 
It is expected to be especially useful in 
military work. 
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BIG MODEL PLANE MAKES LONG FLIGHT 


Ose of the biggest model airplanes ever Built 
made a successful test light recently at Pasadena, 
Calif, Powered by a two-cylinder gasoline motor, 
the plane took off with preset controls and flew 
for several hundred yards. Its wing spread 
measures ten feet, and the model carries a one- 
pint tank for gasoline. Tt was designed and built 
hy the aviation club of Washington Junior High 
school, Pasadena, and represents a year's work 
in drafting rooms and shop. The siudents also 
built the engine, which drives the model plane at 
forty miles an’ hour. On its initial flight the 
‘model craft took off within less than fifty feet 
and attained an altitude of more than 100 feet. 


GLIDER PILOTS ATTEMPT 
TO BURST BALLOONS 


Skrmanye above a mile-long hillside, 
near Los Angeles, Calif, glider pilots r 
cently jockeyed their motorless planes 
4 spectacular balloon-bursting contest. 
‘Armed with pin-pointed lances, they were 
shot into the air at the top of the slope, 
while balloons were held high in the ait 
at the bottom of the hill. ‘The glider pilot 
‘who punctured the most balloons won. 


‘with Venfooe ing 
‘Above, plane eo fone teat Might 


BRITISH PLANE DROPS 
BOMBS AND TORPEDOES 


ian metal rndy to ee bs ie, 
ritain’s newest war plane prepares to 
Tnunch 3 death-dealing. weapon’ in the 
fiking picture at the righ, snapped from 
below by an alert cameraman, ‘The new 
machine is the first adopted by the Royal 
Air Corps. in which are combined the 
functions of dropping bombs and torpe- 
does. In this view, an eighteen-inch White- 
head torpedo is seen ready for launching. 


PILOT DRAGGED 
FROM MACHINE 
BY 'CHUTE 


A wesrery 
ly became the first to make 
a parachute leap from an 
aviation, training machine 
but, the stunt was not 
done intentionally. Wear- 
ing regulation lying equi 

rent, Lous Babb stepped 
into ‘the cockpit, to be 
Whirled around and pitched 
up and down in the usual 


realistic tests for balance 
provided by the device, In 

manner, while the 
training routine was in 


Progress, the folds of his 
parachute becameloosened, 
and the blast from the pro: 
peller did the rest. The 
‘camera shutter caught him 
just as he sailed from the 
machine in the tow of 
the inadvertently-opened 
‘When the blast from propeller caught the open ‘chute it dragged this pilot from his training machine parachute. 


JULY, 1932 » 


PLACER DREDGES DIG GOLD FROM WORKED-OUT BEDS 


1 rush of the Forty-niners 
near Camanche, Calif 


ter placer dredges 
the Mokeluy 
while 


daily 
ast to the hand appai 
pectors of seventy-five years 
pan ‘gold river gravel. Note ridges of 

in aerial photograph below. 


P pees 
device would quickly reach a swimmer not too far from shore 
‘The motor is incased in a protective housing and is capable of 
driving the craft at considerable speed. The hoard i 4 buoyant 
it will support the weight of two or three persons in case of 
an emergency. It can be operated in shallow water and would 
not be easly tipped by high waves, as would an ordinary rowboat 


MOVIE TARGET HELPS POLICE SHOOT 


POLICE officers of St. Louis, Mo., now get realistic target 
practice by shooting at moving figures on a motion picture 
Screen. A projector runs off a reel depicting gunmen and 
burglars in action, while the marksmen try their aim. Tbe 
impact of «bullet automatically tops the projector, anda 
hole in the replaceable screen shows whether the bullet 
hit its mark. Members of the police department dressed S 
as thugs enacted the seenaric especially for the purpose. ‘As Acstclian built this srt board, which is powered with a motor 
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USE AUTO TO START MOTORBIKE RACERS 


So THAT motorcycle racers will get off starter. When they have attained suff 
to an even start, a new releasing appara- cient speed, the driver of the automobi 
tus is being tried out in England, ‘The pulls a release lever. The ropes drop off 


cycles are’ attached by ropes to a bar on 
the front of a motor car, and start down 
the track in leash at a 


and the motorcyclists are on theit way. 
The photo above shows the motorcycles 
just before they were set loose. 


BUG POISON SPRAY 
HOOKS TO HOSE 


Arraciep to the gar- 
len hose, anew device 
makes an easy task of 
spraying the home garden 
with insecticide. Ts tank 
‘and nozzle are attached to 
the hose, and. the water 
turned on full force. With 
the hose turned so tank is 
down only water is 
sprayed. When it is de- 
sired to treat a plant, the 
tank is inverted as shown 


fn the photograph and a 
spray of insecticide is shot 
‘out with the water " aye insecticide ove 


FURNACE 


A xoven type of 
lamp bulb hasbeen 
devised by Genera 
lect emgincers ta 
reveal the temperature 
within a furnace by 
sighting through the 
door. The pear-shaped 
bulb is coated black ex- 
cept for two transpar- 
‘ent, patches. The user 
looks through these at 
the fire, comparing its 
brightness with that of 
the bulb’s filament. 
When the glow of the 
filament is matched 
with that of the fire, 
the temperature is read 
from an electric dial. 


NEW LIGHT BULB REVEALS HEAT OF 


= = 


‘Sighting through this bulb gives approsimate temperature of fre 
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‘Toia electric sign con- 
fins no moving parts, 
for ie blinks sas he 
transformed int direst 


BLINKING ELECTRIC SIGN 
HAS NO MOVING PARTS 


Becavse it contains no moving parts, 
a radically new type of Masher for ani- 
mated electric signs is declared to reduce 
current consumption, as_well_as cost! 
wear and maintenance. Through a circuit 
of rectifiers and transformers, part of the 
alternating current supply is transformed 
into direct current and intermittently op- 
poses the regular electric supply so that 
‘cach light blinks. By a suitable hook-up, 
bank of lights may be made to flash 
automatically in sequence, and a wave of 
light travels along the whole line, 


LINDBERGH INVENTION IS 
AID TO SCIENTISTS 


Vexsariur enough to delve into med- 
ical as well as aeronautical science, 
Charles A. Lindbergh, famous fly 
cently attained new distinction 
ventor of an improved type of centrifuge 
for preparing blood corpuscles in research 
tests. His brief announcement of the de~ 
vice to the scientific world was the first 
public revelation that for several months 
he had been quietly assisting Dr, Alexis 
Carrel, noted experimenter of the Rocke- 
feller Institute for Medical Research, in 
fests on tissue culture and the transpian- 
tation of organs. Colonel Lindbergh's 
new invention separates and washes blood 
corpuscles by whirling a vessel containing 
the fluid. In his centrifuge, Lindbergh 
hhas demonstrated that the washed blood 
corpuscles are uninjured and are there- 
fore available for scientific study, 
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QUICK DROP IN PRESSURE SHATTERS ORE 


Suppenty-released steam hissed as John 
Gross, metallurgist of the U. S, Bureau of Mine 
struck with a hammer the trip of a strange 
looking valve, Finely-shatiered ore rat 


Wik 
a discharge of buckshot against th of 
sheet-iron hood placed in front of the v 
Gross had just demor 

est of treating ore developed by him 
R. S, Dean, of the Bureau of Mines. Water 


soaked ore was placed in the valve and heat was 


rated the expl 


applied. When pressure in the valve rose to 
150 pounds the trip was struck. ‘The sudden fall 
in pressure caused within the ore 10 ex- 
plode, shattering the ore into fi He 


This proce 
lacement 
crushing ore 


MOWING MACHINE CUTS 
HEDGE TO ANY SHAPE 
Wary Israel Evans of San Bernardino, 

Calif., became weary of cutting the hedge 
about’ his home, he invented a mowing 


be raised or lowered to heights from one 
to four feet. Since it may be adjusted to 
cut vertically or at any angle, itis possible 
to shape the hedge as desired—squared 
or rounded—as satisfactorily as it can be 
done by hand and much more quickly 
‘The sturdy construction of the mower 
be seen in the photograph above showing 
the machine clipping the top of a square 
hedge level 


ELECTRIC RAILWAY COST ONLY $40 


-TRICAL rail- 
been built 
by students of Joba 
Muir Technical High 

hool, Pasadena, 
Calif,, for $40, under 
the Supervision of 
George Henck, direc- 
tor of industrial arts 
for the Pasadena pub- 
lic schools. ‘The items 
for the road, which 
can be duplicated 
any mechanically i 
clined boy, were: 
quarter-horsepower 
electric motor, $7; 
wheels, axles, and 
trucks, $3; track, $9; 
ties, $3; "body, $4; 
wires and movable 
boom, $9. Current is 
PUT ROCHELLE SALTS secured from the 


IN LOUDSPEAKER house system through 


res that run to the 
Rocwette salt crystals have just been put to top of an_eighteen- 
work at an entirely new job. A long series of foot mast. From there 
experiments have led to the discovery that they the wires are led along 
can be used with excellent results in a radio loud- the swinging boom and 
speaker drop down to the car's 


‘As the crystals change shape with the 


passage of an electric current the tone is repro trolley. The thirty- 
fluced with great fidelity. In the picture above inch cab is large 
{wo salt diaphragms and an unground bar of salt enough for a fourteen 


are shown, year-old boy to ride in 


Blectric railway aystem built by schoolboys at a cost of $40 
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AIR 
10010160 
POUNDS: 
PRESSURE 


GREASE 
7510 100 pounos 


WORKS NEW GREASE GUN 
LIKE RIVETING HAMMER 


Burtt like a pneumatic riveting ham- 
mer, new grease gun shoots lubricant 
Successfully Into joints that are tightly 
Clogged with hardened grease. Compressed 
air i used to drive its piston, which de- 
livers a series of hammer blows. upon a 
stream of grease and forces it into the 
joint under a pressure of as much as 
10,000 pounds, if necessary. Because of 
the tool's design the pressure is confined 
to the working parts and is not_trans- 
mitted to the hose or the compressed-air 
tank, where it might cause trouble. The 
force of each piston blow is retained and 
the next added to it as pressure rises. In 
the ease of average bearings that do not 
require such strenuous treatment, only the 
pressure necessary is built up. 


o) Maximum nozzce 
10,000 Pounos 


WATER CARTRIDGE SHATTERS CONCRETE 


Br risrisa a small han- 
de, one man can now shat- 
ter ponderous blocks of con- 
Crete, The feat is made pos- 
Sle by ae ol ht wks 
pon The principle of 1 
hydraulic jack. The screw 
fandle forces home piston, 
driving water into a “hydrau: 
ie cartridge” placed in adr 
hale: Five smal rams on the 
fide’ of the cartridge’ are 
thrust ‘out by the water pres 
sure, applying a force of 35 
fmuch oy'240 fons, and crum- 
Bling reinforced concrete like 
Clay The photograph show 
hge block of concrete spt 
withthe carteidge 


PLANE'S PROPELLER ROUTS MOSQUITOES 


Witex mosquitoes plagued a crew drill 
ing oil wells in a Louisiana swamp, the 
men mounted an automobile engine on 
an iron frame and attached an airplane 
propeller. The “skeeter chaser” worked 


and its strong air current now keeps the 
insects away, while the men work in 
peace while also cooled by the blast. 


How 2 motor-driven airplane propeller 
was whirled to rout mosguite pests 
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CASE THAT FITS POCKET 
HOLDS HOME MOVIE 


Ax aareve photographer may now 
carry in his pocket and exhibit with little 
inconvenience a brief selection from one 
of his own home movies. ‘This is made 
possible by an ingenious application of an 
‘ld principle in a mew pocket movie out- 
Sit. Enlargements from the user's own film 


are mounted on successive pages of a 
folder especially designed for the purpose, 
When the pages are flipped over with the 
thumb like the pages of a book, the pic- 
lures become animated like a real movie, 


TIME BOMBS NOW USED 
TO SHOOT OIL WELLS 


Moveny meth- 
ods of 'shooting” 
oil wells demand 
ample time for the 
shooters to. finish 
their tamping and 
retire to a safe 
place. To meet this 
need, ingenious 
time’ bombs are 
nowinuse, Loaded 
with dynamite and 
accurately set to 
explode “after a 
predetermined in- 
terval of from one 
to eleven hours, 
they are carefully 
lowered into the 
drill shaft. At the 
exact moment in- 


Bomb has time clock 
Tettomet deepoll well 


the electric 
small dry-cell battery is 
closed and this in turn ignites a detonator 
cap and sets off the dynamite. The bombs 
are cither single or duplex, the former hav- 
ing one watch and one ‘circuit and the 
latter, two watches and two circuits. 


circuit of 
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N INTERCONTINENTAL airline 
plane settled to earth the other 
day at the Miami, Fla., airport 
after a long flight from South 

America, Part of its cargo consisted of 

infinitesimally small winged creatures 

thousands of wasps that were being rushed 
here to the war against the sugar- 
ane borer that was ravaging cane crops 

Days earlier a great transcontinental 

plane landed, at the Camden, N. J., 

aes Wren st nae oan aes 

consigned to the United States Depart- 
ment of Agriculture's field laboratory at 

Moorestown, N. J. ‘These wasps had 

been shipped from Sydney, Australia, to 

San Francisco by steamer and then flown 

‘across country to aid in the war against 

destructive insects 

These imported wasps, T leamed at the 

Department of Agicultute, represent only 

fa small portion of the countless number 

ff foreign insects brought into thie coun 

{ry each year to help American farmers 

in their war against insects that destroy 

their crops. ‘There are many such crop 

ests that cannot be controlled efficiently 
by man-devised methods, among them be- 
jing the sugar-cane and ‘corn borers, the 
pine-tip and gypsy moths, and the Jap- 
nese beetle. There are, however. other 
insects deadly to these pests. So when 
artifical methods fail, entomotog 

the Department of Agriculture travel far 


“ 


By CLAYTON R. SLAWTER 


Caterpillars of 
(Evry moth, here since 1880 


afield in a search of insect enemies 
fof the bugs that ruin American crops 
and plants 

Literally. the entire agricultural 
world is combed io this search. From 
the Malay Archipelago to the south 
of Europe, from kaoliang fields of 
Manchura’'to the grain lands of Bur 
asia, agents of the United States 
Government travel on their quests 
HL HL Jaynes, one of the Depart- 
ment’s entomoiogiss, spent three years in 
South America searching for parasites of 
the sugar-cane borer that had invaded 
Louisiana, His search was rewarded by 
the discovery of the fly and wasps that 
were rushed {0 this country by” plane. 
The flies successfully withstood the boat 
journey from Peru, ‘where they we 
found, to New Orleans, but the more de 

cale wasps were shipped by air. Even 
this shortened trip was fatal 10, many 
them, so Jaynes devised special contain- 
ts in which were tiny drinking fountains 
‘and minute cups of granulated sugar to 
supply the food and drink that kept most 
Of the insects alive on their journey: 

During the past vear almost half a mi 
lion insects were shipped into this country 
from the Department of Agriculture's 
fomological laboratory at Hyéres. France 
‘These bugs were sent here to help Amer- 


G eats BUG 


TO SAVE 
American Farms 


Jan farmers in theit war against the Eur- 
‘opean corn borer. This destroyer of corn 
crops invaded the United States prior to 
the war period, supposed 
ports of broom corn from Italy. By 1919, 
it had done so much damage that the De- 
partment of Agriculture took a hand in 
attempting its suppression, 

‘Mechanical methods of control having 
proved ineffective in Sighting the borer, 
parties of entomologists were sent. to 
Europe and Asia on a hunt for insect par- 
sites of it, Such expeditions established 
field laboratories at many points for 
breeding specimens. of insect parasites 
from locally parasitized borers, 

From the south of Europe came the 
most efficient enemies of the com borer 
Since 1919. when American  entomolo- 
gists established their field laboratory at 
Hyeres, each year has seen vast numbers 
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SPECIAL CAGES 
POR PEST ENEMIES 


‘of various enemies of the com borer 
shipped to grand headquarters at Arling- 
ton, Mass 

bMS Moreton 
deposits cornstalks. Caterpil 
Inve, hatching from these eggs, tunnel into 
the’'stalks and spin cocoons, from which 
eventually emerge adult borers to com- 
plete the vicious circle. One of the most 
effective of its many enemies is a flylike 
creature that deposits living maggots. in 
for near tunnels made in cornstalks by the 
borers, ‘These maggots find the young 
horers, burrow into them, and begin de 
vvouring them from inside’ out. 

Searching entire continents for such 
minute insects seems a stupendous task. 
‘The first step is to find areas where crops 
similar to those being attacked in this 
country—broom com, for  example— 
grow. This foreign corn is then examined 
for European corn borers that are being 
parasitized by other insects. When found, 
they are taken into field laboratories and 
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ves of microscopes peer into th 
intimate details of their privat 
If a parasite is found that seems 
to show special fitness for the task of 
fighting the borer, it is shipped in quan- 
ies to Arlington, Mass., where it is 
rain bred under laboratory conditions 
refore being released in infested fields. 
always does the Department of 
Agriculture wait until insect pests of 
crops have invaded this country before 
sending entomologists abroad to hunt for 
killing parasites. Should a serious crop 
Pest appear in a near-by country, where 
there is a possibility that it ‘may be 
Drought into the United States, it is at- 
tacked by American entomoloy 
it is yet on foreign soil. The i 
Cuba by the citrus-fruit black fly is an 
instance of such a campaign carried out 
by the Department of Agriculture for the 
protection of American citrus-fruit. crops. 
1 talked to C. P. Clausen, the entomolo- 
atist who had handled this| work. 

“The black fly,” he said, “had not ap- 
peared in this country, but it was doing 
terrible damage in Cuban citrus-fruit 
groves. It was felt that it would be but 
& matter of time before the pest arrived 
in Florida, so stey’s were taken to prevent 
the threatened invasion. The American 
Government allied itself with that of 
Cuba in declaring war on the black fly 
Cuba's part in the conflict was to be 

rely defensive, the enemy being already 
‘within her borders. Uncle Sam’s share in 
the campaign vas to attack the black fly 
‘on Cuban soil to protect Florida citrus- 
fruit growers. Both of the governments 


Cr DESTROYING PESTS Are 
Killed by Parasites Captured inRe- 
mote Lands and Released in This Country 


were to share equally in the expenses.” 


When fully grown, Clausen explained, 
this black fly is a small black gnatlike in- 
sect about twice as large as the head of a 
pin, Early in life it attaches itself to the 
underside of a citrus plant leaf, rem 
ing in that position until it reaches 
adult stage. As many as 1,000 black fi 
have been counted on one leaf, Raising 
as it does a new generation every two 


months, this destructive insect soon out- 
strips man-devised methods of attempting 
to check its spread. Once it secures 


firm foothold in a grove, that grove is 
doomed to almost certain destruction, 

Nature, having created this pest, 
went on Ciausen, “has herself devised the 
effective weapon that can be used 


ist it, This is a small insect of the 
ily found throughout tropical 
‘The citrus-fruit black fly is also 


found in those parts, but it never as- 
sumes the menacing’ proportions there 
that it does on our own side of the globe. 
These little wasps, for which I was search- 
ing, keep it in check. So it was my task 
to induce some of these wasps to leave 
their Asiatic homes and come to Cuba 
with me.” 

With him on his long journey, Clausen 
took specimens of black-Aly infested Cu- 
ban citrus plants. These were boxed in 
special cages, so any flies maturing during 
the trip could not escape. Citrus-fruit 
groves of pomelo, a sort of grapefruit 
that harbored the’ black fly, were found 
at Kuala Lumpur, Federated Malay 
States; Muar, Johore; and Medan, Dutch 


East Indies.’ From’ his Cuban plants, 
Clausen took black flies and liberated 
them on pomelo plants ‘caged 
for the purpose. Such artificially infested 


native plants were allowed to stand out- 
doors for a while until they attracted the 
attention of the wasplike insects that 
would attack the black fy, 

It is the female of the species of this 
parasite that is deadly to the black 1 
Clausen told (Contin 


ee 


| Erupting Volcanoes Change Weather 
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Half-Blind Tricked into Seeing 


University of California, with New Method, 


Restores Normal Sight When One Eye Fails 


| Famine Eve 
| must surety 
LOST LINES. 


evolving. screen of 


UNDREDS of residents of Los Angeles, blind 

‘in one eye, have recently had perfect vision 

restored. The success is a tribute to a remark- 
able new method of treating partial blindness devel- 
‘oped at the University of California using two new 
instruments—the “manuductor” and “telebinocular 

‘The purpose of these instruments, and others devel- 
‘oped by the California technicians, isto trick a failing 
ceye into seeing again before its dereliction throvs a 
damaging strain upon the other one, Before the “man- 
tuductor,” which resembles the old-fashioned parlor 
stereoscope, are placed identical sketches. One is 
complete; the other has a few lines missing. When 
the patient fills in the missing lines, using his defective 
eye, it is teased into working. 

Another instrument, the “telebinocular,”” counter- 
acts the cause of squinting. This is the acquired 
laziness of one eye to follow the direction of the 
other's gaze. Twin pictures are viewed in a black box. 
‘The one before the poor eye is lighted steadily; the 
other, at quarter-second intervals, Each time an 
electric flasher operates this lamp, the poor eye is 
simultaneously pulled into line in’ an effort to co- 
ordinate the two images. Soon the laggard eye be- 
comes more responsive and the flashing effect is 
gradually diminished until normal vision is restored. 
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REMARKABLE PHOTOS SHOW ELEPHANT AS LUMBERJACK 


usually clear idea of 
A youn 
th 
thicke 
iu, With the aid of a chain that serves a 
handle, the animal then drags the tree away 


‘trunk around # growing (ree and up 


STREET SWEEPERS WEAR 
RED LIGHT ON ANKLE 


et sweepers who work until 


FLOWERPOT ORCHARD BEARS 
FULL SIZE FRUIT 


being run 
proaches. 
These mit 


In the rays of an automobile’s headlight 
they flash back a warning to the oncom: 
ing driver that someone is working 
in the roadway ah 


Avptes, pears, and peaches as fine as 
the market offers may now be grown on 
three-foot shrubs in flowerpots. The en- 
tertaining hobby of raising an “indoor 
orchard” is made possible, for any 
with the time and patience’ to try it, by 


fr it may be raised from seed. Purchas- 
ing grafted stock will save the need for 
home grafting. The first step in dwarf 
ing is to cut or “strangle” the main root 
by tying wire firmly around the base. 
In about two months the root is stunted, 


the discovery in France of a way to stunt 
fruit trees of many kinds, without impair- 
ing the quality of their fruit 

Careful pruning of the roots, together 
with a few cuttings of the branches to in- 
duce compact foliage and prevent loss of 
moisture, is the secret_of producing 2 
miniature fruit tree. ‘The original tree 
may be bought from a nurseryman, pro- 
vided it is not more than two years old, 
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preventing the plant from taking too 
much nourishment and thus dwarfing it 
Meanwhile branches with excessive leaf 
growth are pruned. These’ operations are 
repeated in early spring or late fall for 
several years, until the tree is perma- 
nently dwarfed. About this time it be- 
gins to bear healthy fruit. Guests may 
be served fresh fruit from a dwarf tree 
‘on the dining room table. 


Street sweepers in Leipsig. Germany, we 
Siting red. weflectors fastened to 
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New Compressed Air Auto Powered with Vertical Engine 


Roy J. Meyers, California inventor who an improved model of his unusual vehicle 
few months ago exhibited a car driven using a vertical instead of a rotary en paratus that rebeats. from the 

‘air instead of gasoline In front of the new car's radiator, a flaring —motor's exhaust, so that. it expands and 
(P.S.M,, Jan. '32,p.60),has now perfected housing gives the machine a distinctive may be used once more, 


nce, Tt accommodates electric ap= 


BANDAGE IS WATERPROOF 


tape that has a moisture-proof backing 
Strips of crinoline cover the sticky surface 
‘and the gauze, and are removed before the 
bandage is applied. The bandages are sold 
in handy individual packages, 


Un waterproot 


MOTOR-DRIVEN CHAIN SAW CUTS FAST 


Sort work is made of the thickest fourteen seconds. Either fallen logs or 
timber by a speedy new motor-driven standing trees may be cut with the new 
chain saw. In a recent tool. It rolls to the place of use on pneu- 
cut through the twenty matic ti wdgrips are bolted to 
soaked log shown in the photograph in the frame to facilitate control. 


ca] 


BLOW FAILS TO CRACK 
ELASTIC PORCELAIN 


Face from chipping or peeling is a new 
“elastic porcelain” of smooth surface and 
lustrous snow-white appearance. Striking 
it with a hammer oF mallet will not crack 
the material, but will produce a s 
dent, Because of its flexible properties, 
the material's metal hase may contract of 
expand with changes in temperature with- 
ut damaging it. ‘The new substance is 
being used in the lining and exterior of 
refrigerators, and may be adapted for 
other finishing uses 
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“OUTBOARD MOTOR” FOR BICYCLE NOW 


Ax “ovrpoaxo motor” for 
bicycles, suggesting those 
don water craft in its 
and mounted on the 
cently been placed 
Power is 


a friction 
re to the tite of the rear 
A handlebar thumb 

A controls the speed of 


tor, whi 
wer just ahead of the 
es the whole motor 
the 


4, It locks 
position so that it 

ot bounce. It is said to 
pela bicycle at a maxi- 
OF thisty miles 


‘Of this bleyele drives the ma 
hin 

View 
behind 


FLOATING VALVE MAKES 
WATER FAUCET TIGHT 


Darvrixc faucets are banished, acco 
ing to the maker of a new “floating 
” that replaces the ordinary washer. 
is diminutive device, a brass button 
with a face of tough,” elastic material, 
pivots freely upon a metal pin when the 
faucet is closed. Since the face does not 
‘um, it is not subjected to grinding and 
‘consequent wear, and therefore is’ said 
to make a water-tight seal. When the 
faucet is tured on, water pressure 
the "floating valve” automaticaly 


‘The large figures at the top record the constantly changing population of the United States 
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WOOL FROM JUTE FIBERS 
LOOKS LIKE REAL THING 


Anririctat wool that defies detection 
as a substitute for Nature's produce may 
be made from ordinary jute fibers, now 
used for gunny sacks, through al new 
chemical process, Coloring matter in the 
jute is removed by treatment with a weak 
alkali. An acid bath and another dipping in 
alkali follow, the last treatment putting 
44 woollike kink into the fibers to make 
them retain heat. ‘The process was devised 
Prof, Ralph H. McKee of Columbia 
Iniversity, who recently announced the 
process for producing artifical diamonds 
that is described on another page of this 
issue, In the photograph above he is 
omparing raw and manufactured afc 
wool (at left) with natural wool, 


CLASP ON BILLFOLD 
HOLDS IT IN POCKET 


For those who — 


fold has been 
invented. When 
a sliding clasp 
is locked to the 
edge of the hip 
pocket, the wal- 
et cannot slide 
‘out accidentally 
The clasp's bull- 
dog grip also discourages the fingers of 
pickpockets, The user, however, has no 
Uifficulty in’ operating the clasp with his 
‘thumb ‘When he wishes to withdraw the 
billfold. ‘The sliding clasp allows it to 
rest at the bottom of any depth pocket, 


MACHINE KEEPS TAB ON 
AMERICAN POPULATION 


Ow A big panel in the Census Bureau 
at Washington, D.C., colored lamps and 
flashing. figures keep’ tabs on. the ever- 
changing population of the United States, 
When this picture was taken, the "pop: 
ulation clock” recorded a tolal of 124, 
765,651 men, women, and children, ‘The 
Census Bureau estimates that one birth 
‘occurs every fourteen seconds and one 
death each twenty-two seconds, An im- 
migrant arrives every twelve minutes, 
while an emigrant departs every. seven 
minutes. Thus the Bureau figures there is 
fone new head every thirty-six seconds, 


eT 
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WIND GAGE CHECKS RACING FEAT 


Sixce a. strong wind may 
alter an athlete's running speed 
by. a. fraction of va second, 
Stanford University’ officials 
hhave set up a wind recorder to 
verify the record-breaking per- 
formances of Ben Eastman, 
middle-distance ace. A. four: 
mileanchour reese is the 
maximum allowed during the 
setting of a record 

Eastman, shown in photo at 
left, a junior atthe univer- 
sity, shattered a. mark of 
teen) years’ standing by’ a full 
second last March when he 
ran 440 yards in 46.4 seconds, 
and those in charge of athlet= 
ics at Stanford are taking no 
chances that the new records 
he is repeatedly. setting “may 
be questioned. by the oficials 
‘of American and international 
associations 


TAN-SEEKERS WEAR TRANSPARENT SUITS 


Sux baths in 
signed especially 


parent envelopes de~ new fad among California beach-goers 
jor the purpose are a The novel wrappers, made of cellophane, 
are said to keep the sun’s heat from 
warming the skin uncomfortably and pro- 
feet the wearer from cold winds, 
Ultraviolet rays, how- 
ever, enter with 
ficulty, thus. imparting 
the highly” popular tan, 


Clad in o trangparont wrapper of 
Tike a elgary Calta 
tanning ultra-violet rays but 


MONSTER FUSE BREAKS 
13,200-VOLT CURRENT 


Bic brother of the diminutive fuses 
that guard your household w 


RACK SERVES AS 
BRIDGE PARTNER 


Contract bridge _part- 
ners that never criticize 
the bid or the play are 
the invention of a Los 
Angeles man. The “part- 
ner” consists of a wired 
rack in which thirteen 
cards can be placed. This 
support is set at an angle 
so that only the player 
sitting directly across 
from dummy can see the 
cards, With two of the 
support 

is possible 
sity for picking the cards 
up to examine them or 
for improvising racks to 
hold them after bidding, 


Westinghouse engineers,» With 
flame oF noise, it interrupted a current of 
20,000 amperes at 13,200 volts—a hith- 
frto impossible feat—in a test made at 
the Westinghouse laboratories 
‘According to the designers, the se- 
cret of its ability is a thick core of solid 
boric acid crystals, surrounding a spring- 
operated plunger to which the fuse wire 
is fastened. When the wire is fused, the 
plunger snaps downward. The arc’ fol- 
fows the retreating plunger into the hole 
it Teaves and is extinguished by clouds of 
water vapor from the boric-acid crystals. 
a special design, the fuse can 
Dea errupt small currents as well 
racks to hold as large ones 
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Surtine 
GREEN 


Big Floating Hotels to Be Moored off American Shores 


Fioatixe hotels of “oceandromes,” such super-vessels have been announce 
1,000 feet Jong and anchored forty miles by 

‘may soon appear off the has be 

lans to construct two naval 


J Brooklyn, N. ¥. Each vessel will be man 
ban syndicate, and their design aged as a clubhouse, open only to mem- 

pleted by B. Poyntz Voung, bers, with tennis courts, shooting galleries, 
ct and marine surveyor of putting greens, and gymnasiums, 


USE LEAD-FILLED STRIP AS 
WINDOW PANE PUTTY 


Axy home owner may easily replace a 
broken window pane with the aid of a 
new lead-filled strip that takes the place 
‘of putty. Secured with brads around the 
edge of the new pane, it makes an air- 
tight Permanent’ joint. The nai 

pierce the lead inside the strip to hold it 
securely in place. In addition, the new 
material may be used as molding around 
a sink or bathtub that has sagged away 
from the wall. It is also recommended 
for weather-stripping windows and doors. 


RHYTHM INDICATOR HELPS MUSICIAN 


A susie composer 
may study the effect of 
blending different 
thythms by using a re- 
markable electrical _in- 
strument that operates 
like a multiple metro: 
nome, When one of the 
pianoiike keys is pressed 
and released, a low- 
pitched tone is heard in 
a loudspeaker at, regular 
intervals. Pressing an- 
other key causes a new 
and higher pitched sound 
to be heard independent- 
ly of the first. Sixteen 
beats may be produced at 
once, The device was 
invented by Prof. Leon 
Theremin, whose new 
electric musical ins 
ments were recently de- 
scribed (PS.M., June'32, 
p. 51). 


NEW CLOCK SHOWS TIME 
BUT HAS NO DIAL 


‘TeLLixe the time is easy with a new 
lock that has no dial. Devised by. a 
Pittsburgh, Pa., inventor, it shows the 
hhour and minute by means of large figures 
like those of an automobile speedometer. 
Electricity drives the timepiece, turning 
drums on which the numbers are exposed 
one by one in the clock’s window. Since 
the figures are easily visible across a room, 
ime is read at a glance y 


lates that he spent two years perfecting 
the complicated movement necessary for 
the mechanism that turns the drums. 


‘The rhythm indicator recently invented by Leon Theremia, by 
‘Benoa of which sinteen beats Can be blended to help s compose 
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nited States P: 
countries have issued patents to an 
Argentinian inventor upon an. amazing 
pump that seems to violate natural laws 
Hy creating w peful of water, 
it makes the liquid run uphill 
When the inventor, Toribio Belloc 
applied for a United States patent on 2 
pump to be mounted at the top of a well 
And to draw water up from almost unlim- 
ited depths, officials pointed out that his 
device apparently would have to. defy 
the law of gravitation. Every high school 
student knows that by no effort can 
ump. suck water higher than approx 
mately’ thiety-three feet. ‘This is. the 
limit at, which the weight of an impris 
‘oned column of water balances the. at- 
mospheric pressure outside. To. force 
water higher from its source, author 
have always agreed that it must be 
pushed from below. Therefore Bellocq’s 
“wave pump” seemed in a class with per- 
petual motion machines, which are not 
patentable because they’ are impossible 
Bellocq. built one of his pumps, i= 
id it atop a Washington, D. C., afice 
ilding, and invited officials to inspect 
ity ‘They saw it draw a steady stream of 


Model of an American farm scene, containing over 7.000 working parte and valved at more than $10,000 
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water up a pipe eighty feet high. 
until they dropped weights down 
and fo 

believe their own eves. 
knowledged that 


Then they 


Not 


he pipe 
id no unseen machinery did they 


Bellocq had chanced 


‘upon an entirely new mechanical princi 


ple_and issued his patent 


So extraondinary is the operation of 


the new wave pump that even Bellocq 


admits he is not ce 


New Pump Beats Natural Laws in Raising Water 


tus he used to et Uni 


nd States patent 


rapidly with an extremely short, stroke, 
It deals hammerlike blows to a column of 
water in a pipe, His theory is that when 
the frequency of the blows is properly 
timed for the length of the pipe, a series 
of “stationary waves” is set up, 

‘Suppose the pipe’s bottom 10 be closed; 
then layers are formed where the water 
is alternately rarefied and compressed, 
without moving. Midway between these 
and at the bottom are regions where 
water rushes alternately up and down be= 
cause of the waves. 

When a one-way ball vah 
at the 
at one poi 
place water moving upward from the bot- 
tom of the pipe. Once inside, it, cannot 
back out. Every influx of water “inches” 
the whole column upward, without inter- 
fering with the waves that travel through 
it, A valve at the outlet, while not esse 
tial, improves the efficiency, 


c is added 


FARM MODEL HAS 
7,000 PARTS 


Two wie trailers are re- 
quired to transport one of 
the most ambitious models 
ever built, The exhibi 
thirty-two feet long, depi 
an American farm scene, a 
blacksmith shop, and an 
field, electrically. iMluminated 
and with animated fur 
driven by electricity. Tt rep: 
resents the result of fourteen 
years of painstaking labor on 
the part of Joe Teska, fo 

mer chief engineer of a Wie 
fnona, Minn., paper mill, Now 
he and his’ family tour the 
country exhibiting his model 
at country fairs. According 
to Teska, it contains 7,000 
working parts, and is valued 
at more than $10,000. Typi- 
cal figures are a threshing 
crew and a blacksmith shop, 


Cheap Process Yields Plants’ Magic Substance 


2, The, ile 
placed in 
nd ground with stone 


Next, the solution of 
4 ier ped 


NE of the world’s most mysterious substances, 
chlorophyll, the life-giving green. pigment in 
the leaves of plants, is now available to sci- 

ence and industry. Dr. Frank M. Schertz of the 

United States Depariment of Agriculture has found 

a way to extract it at low cost from blue grass, 

spinach, and other plants, and has obtained the larg- 

est batch of the pure compound ever isolated. 

With plenty of chlorophyll available for study, 
experts hope to explain a long-standing riddle. Sun- 
light falls alike on man, animals and plants, but only 
the plants have the power of hamessing its energy 
to manufacture food. The chlorophyll in their green 
leaves, in some way still unknown, takes carbon 
ioxide gas from the air and transforms its carbon 
into sugars and starches; i oxygen in return, 
through the pores of the leaves. New studies of 
chlorophyll may reveal the secret of this process 


Schertz’s discovery. Chlorophyll alrea 
soap manufacture and other industri 
pills are made from it, Hitherto Germa i 
zerland have furnished small quantities, extracted at 
almost prohibitive cost, With a cheap ‘supply. avail 
able, Dr. Schertz foresces new uses. One derivative 
of chlorophyll, he says ofere grett promise a8 a 
beneficial coloring for ice cream, 


15 TH mae shown above isthe Iargent quantity of chlarophy 
‘eer inated at one time. in the process of extraction the 
Thusropnpt lowes ite greenish olor ‘nd. Becomes. blue-black 


{emake one pound of extract 
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New Uses for Old Utensils 


Mareaiats at hand in almost every home, 
though not to be found in the average tool kit, 
will simplify many a household task. The pho- 
| tographs on this page suggest eight handy kinks 
| that may save time or labor in everyday life 

‘They illustrate how familiar utensils often may 
be well adapted to uses that the manufacturer, 
‘oF the householder who has used them for years, 
never thought of, and that wait for some ine 
fenious tinkerer to discover. 


nny ANEW ONE FOR 
PIPE CLEANERS 


fit "it ale etort 


Teens lt: 


ERE is a situation in which | 
the man in the boat must 
become an inventor in order 
his life! He was rowing across 
‘only’ a couple of miles above 
4 high waterfall when ane of his oars 
Slipped out of his hand and went 
‘overboard, In the boat he has an 
anchor and over two hundred feet of 
rope, but the river is too wide for 
him to throw the anchor to the bank. 
How does he reach the bank with 
the means at hand? A condition of 
the problem is that he does not scull 
‘or paddle the boat toward shore with | 
the one remaining oar 


‘These three diagrams show how 
the four mechanical members of the 
reciprocating engine (shown last 
month) can be rearranged to form 
three ‘new mechanisms, In the re- | 
| ciprocating engine, part A was fixed; KEEP THE 
, C, D were movable. tn the oscil- | ties 
lating eylinder engine’ (Fig. 1) C is | 
fixed, while A, B, D move. In the 
crossing. signal’ (Fig. 2) D is fixed; 


g 


] 


MAKE YOUR 
| A, B, C move. C is shortened, A is | COAT HANGER 
iehgthened, and the position of its | 1 you find yoursat 
slit is changed. Tn the hand pump tt tally covers te ‘widhouc colt hace 
(Fig. 3) the steel block B is pierced | break ves ssapping waste sr yey can maha ont 


and enlarged. It is fixed, and A, C, D 
move. D is extended ‘to form the 
pump handle, | 


respaper by 


SPREAD PASTE 
WITH SCRAPER 
Ta targe surtace is 


DARN WITH FLASHLIGHT. tx 
an emergency, you can use your 

feat cos Garaing form, the 
fighe mating the i on the 
yes, especially during the evening 
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COTTON PICKER DOES WORK OF 60 MEN 


Wats the cotton pickers 
of the South ive way (0 
‘nore eficient,if less roman- 
(ic, harvesting machinery’ 
As) improved® cotton bar- 
Cester, exhibited recently in 
Chicago, supplies the most 
recent threat to the contin- 
of hand picker 
When it passes over a fc 
Of stalk cogs revolve and 
the’ cotton as ‘neatly 
tnd. thoroughly” as bumaa 
nds can do it. Such is the 
speed of the machine that it 
is sald to do the work of 
siny men, Ar itis 
quipped. with head: 
Tights, the harvester can 
te used after dark. A 
wealthy Chicago manu- 
Tacturer, it is claimed, 
employed his spare time 
for’ six years, and. ex- 
pended half a million 
Soltars, in developing 
the new invention. 


GET HEAT AND MASSAGE 
FROM ONE MACHINE 


Heat, massage, and vapor, treatment 
are combined in a new electric instrument 
al use in treating local 
ation due to colds and 
men it is plugged into a 
wall socket, a circular heating element 
vaporizes any preparation with which its 
gauze applicator is saturated. A light grip 
fon the handle enables the user to massage 
the chest conveniently. An adjustable con. 
trol regulates the heat, and the gauze is 
easily changed, 


NEW BAND SAW HANDLES BIG PIECES 


Unvswatty large work is handled by a new 
type of band saw for school use, light manufac- 
turing and for advanced home workshop en- 
thusiasts. Three wheels, used instead of the usual 
two, carry the flexible blade around a triangular 
circuit and permit clearances of twenty-four and 
thirty inches respectively in the two models manu- 
factured. One of the photographs shows the saw 
with its guard unfolded to reveal its construction; 
the other, with the guard in place. 
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BIGGEST BEETLE KNOWN 
IS FOUR INCHES LONG 


‘Twexry fine specimens of the brown 
Goliath beetle of equatorial Africa, largest 
of the 100,000 known species of’ beetles 

world, have just been received by 
the Field Museum of Natural History in 
Chicago, The body of this iset is nearly 
four inches long. When it fies, the sound 
of its wings resembles the hum of an air- 
plane propeller.” The photograph above 
Shows it about half-size, with a. common 
house fly beside it for comparison, ‘The 
big beetle is harmless, and feeds on sap. 


THIS FRICTION HINGE 
HOLDS DOOR OPEN 


So ore trunk lids will not fall down, 
and doors will remain open without swit 
ing, a friction hinge has been devised. Its 
bearing is a double cone, held closely by 
springs in contact with’the two leaves, 


A.door or other object fitted with the hinge 
will stay open until sufficient pressure is 
applied to overcome the friction of the 
bbearing, ‘The necessary pressure is pre- 
determined and is stamped on each hinge. 


izved ta holds 


Sevtnat the hae wi 
Yield ealy to pressure 
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HOW MOVIE CARTOONS WORK 


installed in department stores and 
where as a mechanical novelt 

fa brief animated movie that 
repeats itself. It is designed 
to the layman how the intrig 
and human figures of cartoon strips 
motion pictures are given the ill 
motion, by super 

ing in quick suc 
number of drawings dif- 
fering slightly in detail 


‘The machine was in- 
vented by Max Fleischer, 
movie cartoonist. AN 


‘unusual mechanical fea~ 
ture of its construction 
is a revolving-disk shut 

e3 it possi 
ble to keep the wheel 
with the pictures turning 
al uniform speed instead 
of intermittently in the 
fashion of standard 
movie projectors. The 
spectator views the mov 
ie through the right-hand 
slit in the disk shown in 
the photograph. 


TOWER OF BABEL MODEL 
MADE FOR CHICAGO 


A soveL of one of the world’s first 
skyscrapers, the Tower of Babel, famed 
in Biblical story, has just. been completed 
by a German. sculptor for the Oriental 
Institute at Chicago, Til, Tt depicts in 
faithful detail the tower at Babylon on 
which the legend is believed to have been 
founded, According to this story, the 
plan was literally to build a "skyscraper, 
for the tower was intended to be raised 
until it reached heaven. ‘The legend de 
clares that the intent was frustrated when 
the builders’ speech became miraculously 
confounded; whether this or some other 
hindrance interfered, the tower actually 
reached a height of only 300 feet. 


‘Accurate, detailed model of the Tower of 
Babel'made for Oriental Testitate of Chicago 
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PLAN SEIME: BOR MAGNETIC AIR LINE 


ALL-aterAt “blimps” sustained by hy- 
drogen ot helium and. propelled by” giant 
magnets along a predetermined route are 
suggested by-a group of German invent- 
‘ors, who are studying the feasibility of 
Such a plan for a line across the Euro- 

an Alps. Their idea is based upon a 
Simple experiment which anyone. may 
perform for himself. When an iron nail is 
placed ina tube just behind a. solenoid 
or coll of electric wire, and the circuit 
closed for a fraction of a second with a 
key, the nail is shot through the coil by 
the power of magnetism. 

In the proposed high-speed line, the 
motorless blimps would be similarly’ pro- 


force of 
ting on theie 
To turn on 


iron framework 
d shut off 
olenvid at 
Photo-clectric cells would be set 
up at regular intervals to detect 
the passage of the car and actuate the 
‘magnets automatically, Because of the 
limitations of load that could be carried, 
each car would accommodate only a few 
passengers, but the high speed obtained 
by the streamlined vehicles would justi 


he power of each 
proper instan 


the charging of an extra fare and make 
such a service profitable, the invent 
believe. All friction but that of the air 


would be eliminated, with consequent 
economy’ of power, Although a pilot with 
auuiliary control apparatus would be sta- 
tioned in each car in case of emergency, 
its movement along the magnetic air line 
would normally be controlled by a dise 
patcher at a distant point. 


s7 


UMBRELLA OR CLOTHES DRYER. At 
left and below are te 


VACUUM DRY CLEANER, & 
minature dy cl 


HOLDS CUPBOARD DOOR SHUT. 
There i te da 


EASY WORKING JAR TOP. 
rmething new 

ars The close-Ettng top te 

Sieh bags and promt 


PROTECTS THE TABLE, A glans net 
ihe ruber conte a bald Securely 
by a vacuum cup while the couste 

catches any drape that rum dwn the side 


MORE THAN A DRESSING 
- TABLE, This piece of furniture st 
4S Sepise tom cenveieace tht 
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the Household 


SOCOOOOCOSECOOSS COLONES 
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AN AMATEUR 
"Gas WORKS" 


Industrial Stunts for 


By Raymond 
B. Wasles 


NDUSTRY today, in virtually all of 
its most important and profitable 
branches, leans heavily upon chem- 
istry. So numerous are the chem- 

ical processes now used by manufacturers 

that only a few of them can be touched 
upon in this department, However, cer- 
tain chemical operations are so basic in 
their nature that out of them have grown 

a host of secondary processes. Several of 

these primary experiments are given here 

and fortunately they are of such a nature 
that they can be performed easily in your 
home laboratory. 

‘The first two or three mentioned below 
hhave no industrial application, but as the 
process of precipitation has wide practical 
use, it will be interesting and advanta- 
geous for you first to try your hand at 


«0 


With copper sulphate 
Tourehotd ammonia, and 


these experiments 
which are beautiful 
though they may have 
‘no commercial value. 

Here is one you can 
do in about ten min- 
utes. All you need is 
a teaspoonful of 
household ammonia 
‘or ammonia hydrox- 
fide, a large drinking 
slass, a few crystals 
of copper sulphate, 
frequently called 
bluestone, and a five- 
inch square of bronze 
insect screen. The 
crystals of | copper 
sulphate should be 
broken to a size just 
a little larger than 
the mesh of the 
screen. 

Fill the glass nearly 
to the top with water 

s shown in picture 
at left center and add 
8 teaspoonful of ammonia. Then form 
the square of screen into a cup. shape 
with the lower portion slightly ‘below { 
surface of the solution. Place ten oF 
twelve copper sulphate crystals inthe 
hollow of the screen. 

‘Action starts almost at once, and by 
the end of five minutes you will see a 
slowly growing stalactite formation 
stretching down into the solution from 
each copper sulphate crystal. 

‘The stalactites are solid copper hydrax- 
fide. “As the copper sulphate crystals dis- 
solve, they combine with the ammonia 
water to form copper hydroxide. ‘Because 
it f a solid, the precipi 
gether, and more 
down to make more hydroxide. 

‘The action is especially interesting be- 


cause it shows, in a general way, how 
many ‘queer natural formations” occur. 
Teicles, for example, are” produced like 
this except that the action is physical 
(reexing), not chemical 

‘Another interesting test can be per- 
formed with the sume apparatus. Fill the 
beaker with plsin water, Place crystals 
of potassium ‘permanganate in the hollow 
of the screen. The water shouldbe 
fowed to stand anti it is absolutely stil 
before adding the permanganate, Curious 
stale formations wil he poducl 
‘Thay are not pecmanent or i any tol 
substance formed 


A BEAUTIFUL crystalline growth, of- 
ten called the Lead Tree, ot Tree of 
Saturn, can be made with aid of a wide= 
mouth’bottle, a strip or rod of zinc, and a 
solution of lead acetate (stigar of lead). A 
good working strength for the solution 
wil be a ablespoonful of the lead acetate 
dissolved in half a pint of hot water, 
After the solution is. prepared, polish 
the zinc strip with a piece of sandpaper 
for emery cloth until it is clean and shiny. 
Place the zinc in the bottle after passing 
the end of it through a slot cut in a cork. 
Tt need not fit airtight. ‘The zine should 
extend nearly to the boitom of the bottle 
Let the bottle stand overnight and the 
next morning you will observe a delicate, 
crystalline growth coating the zine as is 
seen in the picture at top of opposite 
ppage. It will continue to increase in size 


for several days. The effect is produced 
bby chemical action. The zinc drives the 
lead out of the lead acetate solution and 
forms snc acetate, the ritallic let ap- 


as an aid in laying out fine lines on steel 
for iron parts. They take the piece of 
steel or iron and immerse it for a short 


POPULAR SCIENCE MONTHLY 


time in a solution of copper sulphate, A 
minute quantity of iron goes into solu- 
tion, forming a sulphate of iron, and a 
corresponding thin layer of copper is de- 
posited on the steel or iron part, 
scribed on this thin plating of copper 
show very clearly. 


"RY this experiment with a. knife 

blade, an iron nail, or any piece of 
scrap iron and note how quickly the ehar- 
acteristic, copper color a the sur- 
face of the metal. If the iron is allowed 
to remain in the liquid, the intense blue 
color of the liquid will fade out as the 
copper leaves the solution. Copper plat- 
{ng done by this method is not permanent, 
as the copper is held only loosely and is 
‘easily rubbed off, 

‘There are many other experiments 
where precipitation, which is the technical 
name for stich reactions, is employed. 

For example, you can perform a 
fng test with “the lead acetate and 
potassium chromate solutions, First soak 
4 strip of plain white cloth in the lead 
Acetate, ‘Then, while still moist, immerse 
it in the chromate solution. Yellow lead 
chromate will be precipitated into the fi- 
bers of the cloth, turning it a bright yel- 
low. This illustrates the procedure’ of 
dyeing by precipitation, 
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If you mix the chromate and acetate 
solutions, a yellow precipitate forms and 
settles to the bottom. —¥¢ 


washed by passing plain 
the filter to remove the remains of the 
mixed solution. Then, if the filter paper 
is allowed to dry, the yellow lead chro- 
mate can be scraped off and preserved, 

Lead acetate can be weed for another 
interesting experiment. Mix a portion of 
itvwth a solution of potassium fodie. “A 
precipitate of yellow lead iodide forms at 
‘once, If the entire solution, including the 
precipitate, is heated, the latter will dis- 
solve in the boiling liquid. Allow the so- 
lution to cool and golden-colored crystals 
of lead iodide will form. 


ANS interesting chemical garden, which 
‘an be grown overnight, can be made 
by dropping small crystals of copper sul- 
phate, cobalt chloride, iron sulphate, lead 
acetate, nickel sulphate, or almost any 
compounds of the metals mentioned in a 

iner of water-plass solution (sodium 
ate). The chemicals will dissolve and 
form precipitates, which grow, as in the 
copper sulphate-ammonia waier experi- 
ment, to form curious shapes 

‘Distillation is another much used chem- 
ical process. It serves both to separate 
mixed. substances that cannot be sepa- 
rated by other simple means and to con- 
vert one substance into another while the 
distillation is going on. 

A lump of soft coal, for example, con- 
tains a whole list of things beside carbon, 
By distillation, these various substances 
can, to a large extent, be separated one 
from another. 

"You can experiment with the distil- 
Intion of coal quite easily. All you need 
is the simplified retort shown at the top 
of page sixty. A paint can, with a dis- 


Carbon dionide gas, produced by he 
mabie chips 


v 


S 


carded tire valve stem fitted to the snap 
cap, serves as the heating chamber of 
this miniature "gas works.” ‘The output 


of the retort is piped to a glass bottle as 
shown, 
LTHOUGH the “gas works" will 


function with any kind of coal, soft 
coal is better than anthracite, which’ con- 
tains relatively little gas and’ other prod- 
ucts in addition to the carbon, After the 
flame has been burning for a few minutes, 
a brown gas will come out of the out 
let pipe of the bottle. If you apply a 
match, the gas will burn. "The brown 
color is due to the tarry vapors and drop- 
lets formed by the chemical decomposition 
of other portions of the coal, A colorless 
‘as could, of course, be obtained by pass- 
it through a piece of tubing containing 
mineral wool or asbestos fibers that would 
filter out the solid or liquid impurities. 
After a while you will note several drops 
fof liquid in the bottle, ‘Test it with a 
piece of red litmus paper, ‘The paper will 
tum blue, proving the presence of an al- 
kali, which in this case is ammonia 
‘Your miniature gas works set-up can 
be used to make lime from limestone and 
produce carbon dioxide gas in the process. 
‘Marble chips are chemically the sime as 
limestone, called calcium, carbonate 
Fill the retort with marble chips and ap- 
ply the heat. The heat breaks down the 
‘alcium carbonate to form lime (calcium 
oxide) and carbon dioxide gas, This is 
the gas used to provide the bubbles in 
charged waters, ginger ale, and other bev- 
rages. It will not burn and has no color. 
If allowed to blow on a burning match it 
will snuff out the flame. It does this by 
Cutting off the supply of oxygen, and the 
test shows why chemical fire extinguishers 
are 50 efficient. 
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You Can Run 
Radio in Car 


without B BATTERIES 


X-VOLT, heater type radio tubes, 
pe 2428 and 78 ld the 
roblem ofa Current supply for ate 
Tomobile radio sets, These durable, 
vibration-proof tubes can be connected 
rectly to the regular six-volt lighting « 
cuit of the car, The heaters are so designed 
that they do not suffer ill effects from the 
vrtallog fe, volage prodoced, hen the 
car's generator cuts in or out at 
varying car peed 

Bry cel B batterie of standard 
type ave commonly used to supply 
IRE" necesnryhigh voltage “dict 
urrent requeed by tbe Hercule 
of automobile receivers, Now comes: 
‘new dynarmotoe unit tbat permite 
thevelinlgaion of these batteries. 

"The Mlutention "in the. crcle 
shows how these dynamotors oper 
‘te and the picture at top of page 
shows one being installed under the 
feat of a ctr. The dyoamotor itself 
looks like an ordinary small direct 
arent motor. Current rors the 
Garo lighting reuit rotates the 
armature, which is of special design. 
cis wound with a separate set of 
fells of fie wee that are carefully 
insulated from the sx-vok winding 

As the armature rotates because 
of the magnetic pull developed by 
‘the battery current, a much higher voltage 
is generated inthe ine, wire cols, ‘The 
fommulator at the eder end of the rma: 
{oe delivers this high voltage toa filter 
unit like that used in the ordinary B elim- 
Inator, The fiter get rd of the pple or 
pulsation produced by the commutator 
find allows only pure direct current to flow 
tovtne B circus of the radio receiver, 

‘The current drawn bythe: dynamotor 
from the env leuk fe tout the sme at 
that used by a headlight bulb and it de- 
ives forty” mllamperes at 180. volts, 
osugh to-labe care of the average kano? 
fob rao et 

"Toe latroductioa of this new 
‘adio npparats offers new posit 
ther rable coperinanter wi les ena 
farm where the only source of electric 
current is a thirty-two-volt farm lighting 
plant 

ith any conventional five-  sketube 
radio circuit, it would be practical to ar- 
Hing the wiling to we he aa heater 
tubes in series connected tly to the 
thiry-two-volt supply, with a. dynamotor 
to supply the high voltage B current. Of 
Gases ts tystenlor oodd have bo be 
operated from only three cells of the farm 
lighting battery, or it could be operated 
directly on thirty-two-volt current if suit- 
thle reditances were used to maintain the 
voltage across the terminals at six volts. 
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For use on thirty-two-volt farm lighting 
tits. the driving windings could be 
wound in quantity for thiry-two-volt cur- 
rent at only a slight increase in cost over 
the six-volt windings now supplied, 
Testing Voltages 

HE OFTEN becomes necessary (o find out 

hhow much electrical voltage of pressure 
is being developed between two unmarked 
terminals 

‘You may, for example, have on hand a 
power transformer that was originally’ in- 
tended to be a component part of some 
factory built set. Of course the ideal way 
to find the voltages at the various term 
nals is to use a multi-range alternating 
Current voltmeter. Lacking such equip: 
tment, you can identify. the windings with 
the aid of a few electric light bulbs 

‘The average power transformer usually 
‘has a center-tapped high voltage winding 
which may develop from two to three 
hhundred volts each side of the center tap. 
‘The outside terminals of the winding may 
therefore develop as much as 600 volts 
‘The first job is to locate these three wires. 
But remember that 600 volts can give you 
quite a jolt. 

Connect five or six fifteen-watt, 110- 
volt electric light bulbs in series with each 
ther. Attach an insulated test prong to 
each end of the series. Next, after 
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‘making sure that all secondary wires 
Aare standing apart from each other 
‘0 that there will be no chance of a 
short circuit, connect the primary 
winding to the electric light circuit, 
Now carefully touch two wires at a 
time with the test prongs. When you 
hit the two wires attached to the 
ends of the high voltage winding, 
the bulbs will glow brightly, Touch: 
ing one of these wires and the center 
tap lead will cause the bulbs to glow 
dimly (half voltage). 

Once the high voltage leads are located, 
they should be marked and wrapped with 
insulating tape to avoid the danger of a 
shock while you are experimenting with 
the rest of the wires. 

«_ Follow the same procedure in idemify- 
ing these windings, except that a {wo- oF 
four-candlepower six-volt auto bulb should 
be substituted for the five 110-volt bulbs. 


Auto Sets at Home 

[EIT is desired to operate an automobile 

radio receiver or other set using the 
new sixvolt heater type tubes 236, 237, 
nd 238 at home, an altemating current 
filament heating transformer can be used 
if proper provision is made for balancing 
‘out the hum, If no transformer developing, 
precisely the right voltage is available, you 
fan use a seven-and-one-alf-volt trans- 
former or & toy transformer such a8 is 
sold for operating electric trains. If the 
latter is used, it should be set for a nomi- 
‘nal seven or eight volts, 

‘The excess voltage can be controlled by 
an ordinary battery theostat, For a six- 
tube set, use a theostat having a re- 
stance of two or three obms or two six- 
‘ohm theostats connected in parallel 

For a three-tube set, such as the ama- 
teur short wave set detailed in Porvtar 
Sciesce Moxtuy Blueprint No. 153, a 
single five- or six-ohm theostat will do. 
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HERE isa transmitter that 
will appeal to the beginner 
or expert. It is simple and 
inexpensive to construct and 
easy to operate ¢ 


ficiently 
icient 


JOHN CARR f¢e//s 


Flow ro BUILD 


Your pee “Transmitter 


ERE is an amateur continuous 
wave radio transmitter that is 
imple to build, easy to adjust, 


vd eficent in operation, It will 
appeal both to the beginner and. the more 
advanced amateur, When properly in- 

lied and adjusted, it will meet the 
Government requirements for purity and 
sharpness of wave in the amateur bands, 
4 point often overlooked in the designing 
of amateur transmitters 

‘The circuit is the latest push-pull ar- 
rangement, using two power tubes. Its 
flexibility is remarkable, Tt will function 
perfectly with two type 171A tubes, a pair 
Of 243's or a couple of 210's. You hav 
therefore, a choice of power output rang: 
ing from four to thirty watts. Changing 
the tubes in this way calls for a change in 
the power supply’ as well, but no change 


need be made in the unit itself, however. 

‘The effective range of the transmitter 
depends on the output. Remarkable dis- 
tances have been covered with only four 
watts applied to the antenna, 

‘A complete amateur radio transmitter 
consists of an antenna system, a trans- 
mitter like the one described here, and a 
power supply unit, If 171A tubes are 
used, a five-v 
former and a ry iminator 
capable of delivering forty milliamperes 
of current at 180 volts form a suitable 
power supply unit. 

If 245 tubes are used, it is possible to 
obtain the necessary power supply from 
‘any standard broadcast receiver that uses 
two type 245 tubes, Extra switches can be 
installed in the broadcast set so that the 
current from the power pack of the re- 

ceiver can be cut off 
from the regular circuit 
and delivered to. the 
amateur transmitter. 
Obviously, the broad- 
cast set cannot be used 
at the same time, be- 
cause the receiver's 
power pack could not 
handle the double lead. 

‘When type 210 tubes 
are used, it is necessary 
to have a seven-and- 
one-half-volt filament 
heating transformer 
and a B supply unit 
capable of delivering 
100 to 120 milliamperes 
at voltages ranging from 
400 to 500. 


No attempt will be made in this article 
to describe the antenna system for this 
transmitter. Several different arrange- 
‘ments are possible, depending on local con~ 
ditions. Antennas for this set will be de- 
scribed in detail next. month, 


REDE that you do not have to 
pass the Government amateur radio 
‘ense examination before you build your 
insmitter. You can go ahead and build 
this set while you are studying for the 
examination, Ta fact, you will find that 
building the set will ‘help you to acquire 
the knowledge necessary 10 get a passing 

How much will it cost to build the 
transmitter? That depends on a number 
of things. A factory built amateur re. 
ceiver of this type, embodying this circuit, 
complete with the necessary plug-in coil 
units for the three amateur bands, can be 
ought for about twenty dollars, 

If you dispense with the plug-in coil 
arrangement and build the outfit for a 
‘ingle band with fixed coils, the cost will 
be less. However, the plug-in arrangem 
is better, as it permits you to make the 
most of the variations in carrying power 
of the different amateur bands in daylight 
and dark, 

Here are the parts you will need if you 
wish to build the transmitter just) as 
shown 

L—Plog-in type plate and 
coupling coil unit (set of three) 

B—Plug-in type grid coil unit (set of 
three) 

C1—Variable condenser. 
capacity. 


(00015 mf 
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Coil Specifications 
Dame af lL el 119/46 Tachen. Diam 
sue aa cay ck KA eat en 
Sia ae it ate tna AH cai 
ome with Wu 2'Seble conten covered wie 
Siti tae AY cote roped wen foe tr 
‘ei ipeed es ae Spee Sermons 
Tides ted a and Eis eb 
vou 20 -METER TRANSMI8St0W 
Ey a tes te ldo Wns 
vs cht and Ba hee tars anc son 
7 aches eve 
on 40 -wiTEx TKANSMIBsION 
A uk" Si mass wie soe Oc ae 
Sounds feb ape 
FOR 80 .METER TRANSMISSION 
15, ws as each la of comer ap sed 
Si and'nt crema tare 
‘ach pare 


Variable condenser, .0001 mf, ea~ 


pacity, 
‘Ci—Fixed condenser, .002 mfd. capac 


ity. 
Fa —Fixed resistance, 1,000 ohms. 

REC—Radio-frequency choke, 

Vi and V2—Standard X-type sockets, 

Plate and antenna coil socket. 
Grid coil socket. 

Aluminum panel, 7 by 15 
spbinting post pane, bakette, V by 1834 

Bakelite mounting plate for condenser 
C1, 2% by 234 inches, 

Bakelite mounting plate for condenser 
C2, L by 2 inches. 

lirass or wooden legs fitted with rubber 
buttons, 244 inches long. 

Dials, binding posts, bus wire, ete. 


IT 1S not necessary to use an aluminum 

‘mounting panel. Bakelite of thoroughly 
dry hardwood will do. If wood is used, 
sive it two coats of shell. 

Note that there is no metallic connec 
tion hetween any of the parts or the wiring 
to the panel. The panel, however, is 
grounded and forms a. shield over the 
Condensers and therefore makes tuning 
easier. This is the only advantage, aside 
from appearance, of the aluminum’ panel. 

For the benefit of those who wish to 
construct their own plug-in type tuning 
inductances, the specifications are tabu- 
lated above. If you do not care to £0 
to the trouble of building the coil forms, 
it is possible to buy blank coil forms and 
the socket, The price for the unwound 
forms is less than for the finished coils 

‘The variable condensers should be high 
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grade with fairly well spaced plates. It is 
not, however, necessary to use the special 
double-spaced types of transmitting € 
densers sold for higher powered outfit: 

Good sockets are desirable, The trans- 
tubes run much hotter than do 
similar tubes in receiving circuits, and the 
isolantite sockets shown are worth while, 

‘Note that the view on the opposite pa 
of the finished transmitter ready for use 
shows two meters attached by means of 
flat metal strips to two pairs of binding 
posts, 


"THE picture wiring diagram indicates 
where these two meters are to be con- 
ect meter across the filament 
binding posts F and F, indicated by dotted 
lines and the letter ¥, is a filament volt- 
meter. It assures you that the filaments 
fof the tubes are operating at exactly the 
right voltage. This is desirable if the fila- 
ments are to be run from a storage battery. 
In that case an external rheostat should 
be connected in one lead from the battery 
so that you can regulate the voltage to 
the correct value. 

Tf the filament circuit is to be operated 
by a small A. C. transformer, an A. C. 
meter can be used but is not really neces: 
sary, 

‘The other meter, connected at X 


should 


BLUE 


described in still greater deta 
prints Ni 


PRINTS READY! 


HIS modern amateur continu. 
ie transmitter unit is 

in Bl 
nd 184, These sive speci. 


be a direct current milliammeter with a 
‘maximum reading of 150 milliamperes. 


THILE not absolutely essential, this 
micter will make tuning the set much 
easier, It also serves as an indicator that 
the tubes are working at. proper efficiency. 
Its functions will be discussed in detail in 
a subsequent article on the operation of 
the transmitter. ‘The two binding posts 
marke B plus are provided s 
‘may be used oF not as desi 
is connected between the 
posts, and the power supply wire is at- 
tached to the end binding post, so that 
rent must flow through the meter to 
reach the tubes. If the meter is not used, 
the plus B supply wire is attached to the 
second post 

Before you start to do the wiring, itis 
well to understand how the transmitter 
works. It will help you to appreciate the 
need for care at certain points in the wit- 
ing. 

“The arrangement is a modem push-pull 
version of the tuned-erid, tuned-plate cit- 
cuit much in. vogue when variometers in- 
stead of condensers were used in receiving 
sets, Instead of placing the grid and plate 
coils so close that regeneration and the 
consequent oscillation is obtained by mag- 

coupling, (Continued om poze 104) 
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Gus expl 


“clin de 


Gos weld the dinarbed car omer, “and 
eit se I can aes what this nolne sounds lke 


Mystery of Vibration in Car 


TOP the car, Clem,” Mrs, Ferrers 
commanded, "I can’t stand that 
awful drumming sound another 
moment. My head aches like fury 

It’s driving me crazy. Can't you do some- 

thing about it?” 

Clem Ferrers smiled placatingly. "Sure 
Aggie, we'll stop and T'l see what 1 ean 
do, It didn't seem so bad to mie.” 

“qt wouldn't!” his wife snapped. “I de- 
clare, Clem, you'd never notice anything 
‘wrong s0 long as the wheels keep turning 

aa 


that she sprang out, plumped her- 
self down on a near-by rock, and rested her 
hhead in hee hand, « picture of woe. 
ood thing I'm not. so. gosh-blinked 
fussy,” Clem murmured to himself as he 
clawed the tool kit out from under the 
rear seat and hesitatingly thumbed over 
the various article in it. Finally his eyes 
lighted up as his fingers closed over the 
handle of huge monkey wrench, 
“Maybe a couple swipes with this 
bend it so it won't rattle 50,” he muttered 
as he climbed up on the fender and began 
to inspect the top. 

‘At this particular point in the pro- 
ceedings, an auto service car labeled 
“Model Garage” hove into sight with the 
huge hands of Gus Wilson clasped firmly 
around the steering wheel. Perched beside 
the veteran auto mechanic was his partner 
Joe Clark 

“What do you reckon he’s fixing to do 
up there with that big wrench?” Joe ques- 
tioned as Gus applied the brakes 

“That's just what I want to koow,” 
Gus said_as he climbed out and walked 
over to Ferrers’ car. 

“What's gone wrong, mister?” he asked. 

“The madam, there, she says something 
fn the roof is humming so it gave her a 
hheadache.” Clem explained. “I thought 
maybe if T gave it a couple of socks here 
and there, whatever is loose might get 
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stuck so it couldn't wiggle any more. 
any good ideas?” 

“Sure,” said Gus. “Climb down and let 
me drive your car so I can see what the 
noise sounds like.” 

Gus took the wheel, with Ferrers beside 
and drove off 
There's nothing the matter with the 
2” Gus reported when they got back. 
“Trouble is, some of the boxly bolts have 
come loose. At certain, speeds you get a 
vibration in the body that seems to come 
from the top. 111 tighten up the bolts.” 

“Beats me how the noise could sound 
like it came from the top when those 
bolts underneath were doing it,” Ferrers 
Dunled, as be bent down to watch the 

“Simple enough,” Gus told him. “All 
noise comes from’ vibration. And vibra. 
tions scoot around in metal or wood till 
they reach a place where there's a broad, 
flat surface that isn't fastened all over. 
‘Then off they go into the air, Your ear 
tells you where the noise is coming from, 
ut not how it got there.” 


STTHAT was a funny case,” observed 
Joe as the two garagemen continued 
y “There's a lot about 

at 

all. For instance, T can understand how 
mounting an engine in the chassis with 
rubber at every point ought to cut down 
the vibration, but what’s the difference 
between just ordinary rubber mounting 
and this loating power’ they talk about? 
Does “floating power” mean anything at 
“Did you ever hit a baseball too near 
the end of the bat, or maybe too near your 
fingers?” Gus countered. “Stung Tike 2 
flock of bees, didn't ft? When you hit the 
ball with just the proper spot on the bat 


you didn't feel anything except the club 
Zopping in the ait, eh? Well, Hoating 
power fs like that. Is all in the Tocation 
Of the engine supports 

“Suppose,” Gus continued, “you could 
bang an engine up in the air without 
any supports and start it going, what 
would happen? Tt would vibrate a. bit— 
ho engine fe perfect that way—but if You 
Tooked over the engine, you'd find at least 
two spots that didn't seem to move at all 
‘They're like the spot on the baseball bat 
and the place where your hands hold it. 
You could touch one of those spots on 
the engine and you wouldn't fecl any vi 
bration to speik of, showing that the 
whole engine was wobbling back and forth 
with that point as one of the centers 

“Floating power means holding the en- 
gine in the frame by those points where 
there's no. vibration—after you've found 
where they are. Of course, you can’t hang 
an auto motor in the frame with only two 
supports, Extra rubber-mounted brackets 
are put in ¢o steady the engine a bit and 
to keep it from (Continned on page 107) 


Gus Says? 


The fellow who takes a reat 
interest in his car often gets to 
Ses Specalet That's bad ule 
Bese. Whats he ase of spe 

ee all your time trying © get 
the carburetor adjustment per- 


the ignition 
| up to erateh? | Why clea 
Spas you have the 
Sornert worn off when the 
Shock absorbers Feally need at- 
feation? Tee Tot mare sen: 
sible to have everything about 
the ‘ear somewhere neat right. 
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MODEL MAKING : HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


How to Build Our New 
portboat FTE 


— 


a, ar oo AL"Deim, - 
Smart Looking 
Runabout with 
the Conveniences 

of a Cruiser 


By 
WILLIAM JACKSON 


INE. performance, smart appear 
ance, and general ‘ility are com 
ined in the new Porttar Scrtxer 
Monritey “sportboat.”” It has the  Senditions ant 
style, speed, and convenience of a run- Saipinor 
about together with the comforts and ("Sie 
Foominess of a. small, light cruiser. 

‘The overall length of the hull is 15 
{t, 6 in,; the extreme beam, $ ft. 3/4 
in; and the weight without the motor 
600 I. The "sportboat” may be used 
with D, E, and F outboard motors oF 
small inboards up to 60 a4. Under 
the urge of a four-cylinder outboard, 
the boat may be expected to average 
about 25 arrat, ‘The cost of mate- 
Fials, based on what 1 paid, will vary 
from $100 to $125 or slightly. more, 
depending on ‘the locality and the 
kind of lumber use. 

‘After home waters have been thor- 
oughly explored, the boat can be pro- 


re and more frequently 
ir two. The freeboard 
her than many presen 


be chines pinch 


visioned—there’ is ample stowage the transom. There is no extensive 
space under the decks and seats—and rumble home at the after sheer; instead, 
cruises may be made anywhere on our the sides nolded construction, All 
thousands of miles of beautiful inland his insures afety, better mancu- 
and coastal waterways. When the verability, and. sportier app At 
“hook” is dropped overboard at night, me ‘time the bull is not difficult to 


the bunks can be made ready merely 
by lowering the collapsible seats. If 


Th has been tested under all c 


cruising is out of the question, the ccival fons on smooth water at 
“sportboat” can be used as a runabout fon extremely rough water, with from one 
or for hunting and fishing. On fine five passengers aboard, I have even 
days, if thought desirable, the top may in the boat up to a mark with the motor 


be removed. “The frame parts, when cot eut, are arsembled on Wide open and made hairpin turns (al- 
‘The design is of an advanced type the paper putters and siveted of butted together though I do not recommend this); and, 
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drawings, bo 
detail, are given on Pi 
MontHLy Blueprint 


those who 
be ordered from the 

Dep: The pri 

patte her is $2 

‘On one of the blueprints ar 
ing how to install an inboard 
ships, if desired. It is also 


Aw r 
possible, use one of the varieties of ma- 
Rogany for the planking and oak for th 
frames. Mahogany costs a litle more than 
ordinary but its ability’ to hold 
fastenings, resist long water soaking, and 
‘and up ‘under all conditions is unsur- 
passed. If the mahogany and other ex. 
pensive woods are purchased in 1-in. rough 
stock and the various sizes are milled out 
at a local mill, a saving can be effected. 
per fastenings are best. 
drill and a shop equipped 
with small home woodworking machines 
will expedite matters, but lacking these 
an excellent job can he turned out by hand. 
About eighteen 5-in. C-clamps will be 
nneeded in addition to carpenter's tools. 
‘As the work progresses, make certain 
that the hull is true and accurate in shape 
‘A notched plank form is first prepared 
as shown on the blueprints and mounted 
above two sawhorses, then braced well 
Fasten two planks to the top of the horses 
shown in the photographs. The cross 
strips holding the frames in shape rest 
upon these and hold the frames level 
‘Next lay out the various frames and 
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full sive on building paper (unless 
Y have obtai of the writer's 
ferns). With ll slze_ patterns 
Je, lay the patterns on the frame mi 
rial’ and prick the outline through the 
per onto the lumber. ‘The component 
ris of the frame are then laid upon the 
Wlerns $0 as Lo conform to the outlin 
nd fastened with three 134-in. co} 

ts or three 14 by 114 in, carriage 
‘each joint, Each floor on frames No, 1 
nd 2 will require six 114-in, rivets. Lot 
he side members of the frames exiend 


he pattern marking an i 
The top edge is sawn off after 


blocks with high-grade waterproof case 
elue and fasten one to each joint with six 
134:in, copper rivets 

Nail strips of wood across each frame 
{o prevent its twisting out of shape. Notch 
the frames for the keel, and clamp the 
frames temporarily to the keel. Lay 
light batten along’ the side members of 
the frames. Mark on the edges of the side 
members the correct bevels. Remove from 
the keel and bevel the sides correctly. ‘The 
notches for the chines are now saved out 
of the frames. 

The full size paper pattern of the stem is 
next laid down upon the stem material and 
the outline pricked through. Let about. 2 
in. of the stem head project above its 
proper height. With the stem sawed lo 
Shape, lay the pieces down on the pattern 
fo conform to the outline. Coat the stem 
knee with casein glue and fasten the stem 
together with four 6 by 14 in, carriage 
bolts, Hack saw the sides of the bolt heads 
off so as to leave a head about 34 in, wide 
Countersink this head, and plug with wood 
plugs or a plastic wood composition 

The bevels, rabbet, and bearding lines 
are next marked upon the stem. These 
are taken from the stem section drawings 
Connect these marks with continuous lines, 
and bevel properly. These bevels vary 
with the shape of the boat, The rabbet 
js cut next, A small template made as 
shown on Biueprint No. 176 will give the 


tinued om page 101) 


proper depth (Continued on 
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DECORATIVE COPY OF EGYPTIAN URN TURNED FROM WOOD 


Axyoxe possessing a small lathe can 
turn from wood an authentic copy of an 
ancient Exyptian urn. When used either 
4s an ornament or as a holder for flowers, 
it harmonizes with any decorative scheme. 

walnut, and cherry all work 


may 
I ina 
solid piece, otherwise it will be necessary 
to glue up several dressed pieces to make 
a piece 514 in, square by 17 in, long. 


Bore a hole in the center of the stock 
to receive the flower receptacle. In the 
lum shown, this hole was made 2 jin. in 
diameter and 7 in. deep. The receptacle 
was cut from a piece of No. 20 gage shect 
copper, and the side and bottom seams 
were soldered to form a water-tight cylin- 
der. In case it is desired to use a large 
test tube or a straight sided bottle for the 
receptacle, bore the bole to suit, using an 
auger it with a coarsethread’ spur for 
-wood boring. 


From a piece of scrap wood, turn down 
a plug about 3 in, long to fit this hole, 
though not too tightly or it may split the 
stock. Insert the plug so that the dead- 
center hole can be used in turning the urn, 

After the stock is turned to the dimen- 
sions shown, saw out the two. handles 
from }4-in, material and carefully dress 
them down to fit the contour of the urn 
at opposite points. These handles are at- 
tached with }4-in, dowels, which may be 
inserted to miake a “blind” joint as shown 
or allowed to extend through the handles. 

A. soft, lustrous, wellsrubbed finish 
should be applied in keeping with the 
antique design —L. C, Petrien, 


a leet 
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LADDERLIKE TOOL RACK FITS ON BACK OF BENCH 


By rax the handiest tool rack the writer 
hhas ever used is that pictured in the ac- 
companying photograph. | Supported by 
the bench top, it affords 6 lineal feet of 
inclined shelves within convenient reach 
of the workman at the vise—sulficient to 


‘The rack, which cons! 


sta above the bench and ix with 


7” 


of three slanting shelves, 
‘handy reach 


Dodd i the all Sine se otnnty 
uses in t round of wor 

‘The tools are grouped according to 
their function—cutting, sawing, rasping, 
grinding, screw driving, scribing, and ham- 
ering. "Black silhouettes on the shelves, 
together with nails driven to separate the 
tools, make it easy to locate the proper 
place for each. One can train himself to 
lay his scratch awl or screw driver in the 
rack after every use of it, with the result 


that, work on the bench is more easily 
handled, and no time is wasted in looking 
for smail tools hidden behind larger ones 
‘or under shavings. Tools cannot be pushed 
Into clip holders or holes so quickly. 

‘The dimensions given on the drawing 
are merely suggestive, ‘The two sides are 
of 1 by $ in, stock, cut, to incline back- 
ward about 120 deg. with the bench top. 
Three shelf cleats are screwed to the inner 
sides, and 83 in. wide shelves are nailed 

to the cleats, Strips 34 by 14 in. are 
screwed to the front edges of the 
shelves to prevent the tools from 
sliding off, 

Screw a 154 by 134 in, cleat, to 
‘each sidepiece at such a level that 
it will fit under the bench top, Two 
or three heavy screw hooks are then 


inserted in the front edge of the 
lower shelf to clasp the back of 
the bench. In this way the rack is 
held firmly, although it can be 
pushed from one end of the bench 


to the other. If the solid top extends 
to the back of the bench, slots may 
be cut at regular intervals into whic 
the hooks can be tuned, or the rack 
may be screwed solidly to the back 
of the bench—Epwix M. Love. 
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Unusual Child’s Dresser Built 
to Look Like a Doll House 


‘Tins unique and colorful piece of nur- 
sery furniture resembles 2 doll house: but 
is actually a dresser, It even has a mirror 
a clean little face and well- 


Smooth} in, thick white pine or other 
soft wood is used for practically all the 
construction except, the doors, which are 
of S-ply veneer, and the back, which may 
be any’ thin material—vood, wall board 
ed_wood composition, ‘or plywood! 

idepieces are each 10 by 36 in..and 
the width of the main framework is 2315 
in, The top is 11 by 251% in, so that it 
overhangs the ends and front of the frame~ 
work slightly. The doors are 11 by 16 in. 
the top drawer is 8 by 9 by 22 in., and 
the bottom drawer $ by 9 by 22 in! The 
compartment behind the doors is divided 
into four parts to hold toys and to serve 
as “rooms” when the dresser is used as a 
doll house. ‘The base is a strip 4 in. wide. 
‘The miniature steps are eut from a block 
4 by 2 by 10 in, and nailed to the base 

‘The mirror, if purchased in a rectangu- 
lar frame, may be removed and cut angu- 
Iarly at the top as shown to give the 
appearance of a peaked roof, In this ease 
4 mirror 13 by 17 in, was used, and two 
sidepieces and a tiny chimney were added 
to complete the roof.” Four buttery 
hhinges for the doors,” five small glass 
Knobs, and two door catches are the hard 
ware fequired. 

“The painting should be done before the 


Whether thin dresser is wsed for clothes 
Win order, Tt does 


doors are hung. Use a good grade of ivory 
‘enamel for the entire body color. Paint 
a door about 434 by 10 in, above the en- 
trance steps as shown. Make the windows 
about 414 by 5) in., and the shutters or 
blinds 134 by 724 in, For these parts use 


HOMEMADE TOOL FOR TURNING TENONS 


matcur wood tumer who has 
calipered tenons to size on a lathe knows 
hhow easy it is to get a tenon a little too 
small oF too large, with the result that the 
joints are dificult to. assemble properly 
‘The accompanying ilustrations show a 
tool that wil not only insure’ correctly 
sized tenons but will do it in a fraction 
ime needed to caliper them. 
squace-point turning chisel 
about 34 in. wide fastened to a hardwood 
fo metal block with two screws. Two holes 
fare drilled and countersunk in the chisel, 
and a comer is cut off the block as shown. 
‘The only dimension that needs be exact 
fs the one which represents the diameter 
of the tenon to be turned. In screwing the 
chisel to the block, take care to keep the 
surfaces of the block parallel to the bot- 
tom of the chisel, 
‘The tenon is first tured with ordinary 
turing tools about 14 in. oversize. ‘The 
tenoner guide lip is then placed under the 
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sey need te wie calipers 


AAs indicated in the 


wows omit, 
Alb COUNTERSUNK. 


tenon, and the tool pushed across. the 
tenon’ till the chisel stops cutting. It is 
essential, of course, to take pains to keep 
the guide lip tightly against the underpart 
Of the tenon. 

Ii you find the tenon too tight, after 
‘your first trial, file or dress a little off the 
top of the block; if too loose. file a trifle 
off the top of guide lip, or place a paper 
shim between the guiding block and the 
chisel —R. C. Raxpie, 


yellow, ivory, and black, oF 
nt colors, and dull blue for the 


blinds, the base and the roof light 
red with ivory lines to imitate the mortar 
en the “bricks” and to outline the 


"Karte Eaates Lit, 


RUBBER TACK IMPROVES 
PUTTY KNIFE HANDLE 


Tae handle of a putty knife is often 
‘used to tap panes of glass which are being 
fitted into a sash oF which have to be re= 
moved for some reason, but there is al- 
ways considerable danger that the lass 
will be cracked or broken, especially if it 
is a tight fit in the rabbet. If a rubber- 
headed tack is driven into the end of the 
putty knife handle, the glass can be tapped 
smartly enough to move even a badly 
stuick pane without breaking of cracking 
it—Frask BeNttey. 


Headed tack driven, 
inun the handle nd 
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acted the Waves on Easily Made 


By Morton C. Warring 


‘NTIL you've returned spray- 
drenched from a speedy ride on 
8 pair of easily constructed. water 
skis, you've missed one of the 
most thrilling of water sports. Water 
skiing offers all the speed, excitement 
and white water of aquaplaning with 
plenty of thrills and spills to spare. 
you can swim, you can waterski, In 
fact, experienced aquaplaners prefer the 
two skis to the usual single board, claim. 
ing that they are easier to control and 
safer for the beginner since they can be 
towed at speeds as low as $ at. Fx. 

Water skis, or aquaskis as they are 
sometimes called, are made in various 
sizes—S, 6, 7, and 8 ft. long, For the 
adult beginner, the 8-ft. skis are recom- 
mended since they offer more surface t0 
‘the water and can be towed slowly. 

Kiln-dried mahogany between 54 and 
34 In. in thickness should be used as stock 
for the skis, One has but to consider the 
use to which these skis are put to realize 
the importance of using high-grade lum- 
ber. Poor stock will soon warp out of 
shape and be useless, 

First cut the lumber to size (length 
and width), round off the forward ends 
to a 4-in, radius, and cut the 6 in. dia- 
meter semicircles in the tail, ‘The shar, 
square top edges, excepting at the tail 
Should be rounded off or chamfered. 

‘On the bottom of each ski, at the tail, 
is.a small keel-like piece 34 by 1 by 16 in. 
‘These are fastened at a slight angle as in- 
ited (top ends 114 in. off the center) 
and prevent the skis from riding apart 
and throwing the rider. Four brass 
screws, countersunk, are used to hold each 
eel in. place. 

‘At the forward end of each ski are 
three holes—one, on the center line, for 
the towing Fig and two others, spaced $ 
in, apart and placed § in, from the tip, 
for the hand rope. The towrope hole 
should be protected at the top with a 
‘washer, drilled and countersunk for four 
brass screws. This will prevent the rope 
from chafing the wood. 

The towing rig, designed to hold the 


n 


skis the desired distance apart, consists of 
17-in, length of 1 in. diameter stock— 
‘an old rake or hoe handle will serve. This 
is drilled 114 in, from each end to receive 
the tow rig rope, which is a continuous 
length of ¥4-in. sish cord. Knot the sash 
cont each side of each ski and the 
spreader as shown in the drawings. A 
figure-eight Knot should be used at the 
top side of the towrope hole. Accondin 

to'the speed at which the skis are towed, 
it may be necessary (0 alter the distance 
between the spreader and skis. This can 
be done by loosening the knots and slip- 


i 


ping the spreader one way or the other. 

‘An ordinary loop knot can be used to 
atiach the rig to the main towing rope. 
If a more workmanlike job is desired, 
the loop can be made by wrapping the 
sash cord around a metal rope thimble, 
fastening it in place with a flat link, 
Thimbles and links can be obtained front 

iy marine hardware dealer of large hard- 
ware store, 

‘The hand ropes are 10, lengths of 
sash cord threaded through the hand rope 
holes in the skis and knotted above each 
hole to prevent them from shifting. ‘The 
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UNDERSIDE VIEWS 


UNDERSIDE OF LEFT Skt 


Drawings showing the construction of a yalr of Bf, water skin. An 


Chamrenes 
eDees 


inary toop aot 


(Gus be ined instead of the metal thimble fa attaching the main towrope to the towing 1g 
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upper ends of the 
hand ropes should 
be supplied with a 
series of small knots 
spaced 4 or § in, 
apart to serve as 
handgrips 

Before finishing 
the skis, make sure 
that all burfaces and 
edges are smooth, 
‘Then give them a 
coat of stain, rub: 
bing it down’ thor 
‘oughly, and finish with two coats of high- 

ude spar varnish and 
Hons of wax, 

In towing the skis, arrange the length 
of the main towrope 80 the skis ride just 
back of the crest of one of the waves in 
the wake of the boat. Do not make the 
towrope too short, The skis can be 
mounted in two ways—while they are be 
ing towed slowly of from 4 low platform 
‘as shown in one of the photographs on 
this page, Beginners should not attempt 
the take ‘off from a platform until the 
have thoroughly mastered the use of the 
skis. For platform take-offs, the front 
tends of the keel pieces should be eut back. 
in a bevel so that they will not eateh, 


several applica 


ait the wheills and. speed 
Plenty of spills to 


Although roost beginners and even those 


being towed 
over a zigzag course by a motor boat, 
there are experts who not only stunt at 
hhigh speed but take to jumps just as a 
snow skier In the photo at the top of 
the preceding page a famous dare-devil 
aquaplaner is shown just after a breath- 
taking jump in a race with speed boats. 
Let's follow the antics of the water 

jockey shown in the photos on this page. 
Directly at the left, he is shown stand- 
Ing on the starting’ platform waiting to 
be towed into the water. Reading to the 
left and then down and to the right, we 
see him just after the start, skimming 
along the surface of 

the water, Simple, 
sn't it? He thought 
50, (oo, until the pi 
Tot of the speed boat 
took several tums 
at increased speed. 
Tt looks as if he's 
having a bit of trou- 
ble, “Of he goes 
But it's only a short 
swim to shore, and 
although slightly 
dampened. his ardor 
4s undiminished, 


HOLDER KEEPS ELECTRIC SOLDERING IRON TINNED 


HEN an electric solder 
pgm Heated and weed 
ods, the copper tip, requires frequent 

Gresing with able, To remedy this, a 

hholder may be made that allows the copper 

point to be kept immersed in a small pool 
of molten solder, Each time the soldering 


iron is 
for long 
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ec inl cna is a 
film of solder over the working surface 
and therefore is always clean, smooth, 
eee 

‘The holder is a short length of wrought 
canoer pee meee 
Sea as ae Se 
‘on the lower end. This cap is drilled to 
ee 
may be fastened to a bracket formed of 
ight band iron as shown. 

‘Where this arrangement is used by 
Pieceworkers in a factory, the bracket 
may be formed in such a way that it can 
be fastened to the leg of the workbench 
within easy reach of the worker without 
a po 

se ec csoaucauas 
the container; then the soldering iron is 
Cohen ie gern 
on, When the iron heats, the solder is 
ei epg Og 
bath of solder. After each joint is sol- 
peak pte eis 


‘The current may be left on continually 


ing iron has sufficient radiating sui 
Drevent overheating. If the soldering iron 
left in 


become 
in place, but turn- 
i on the current 
will quickly loosen 
or thaw" it out 
again. Fresh sol- 
er can be dropped 
in from time to 
time, to replenish 
the “tinning pool.” 
Since dirt may get 
into the holder 
from the outside, it 
is also advisable to 
pour out the molten 
metal every so of- 
ten and put in new. 
=F. S. Conve, 
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EPT for some addi- 


tional rigging and the 
making of the whale- 
boats and cutting-out 


ear, little work remains to be 
done on our model of the fa- 
mous old American whaling 
bark Wanderer. 

For the benefit of those who 
have not read the previous arti- 
cles in this series (P'S. Mo, Ape 
32, p. 75; May p. 83; June p. 


83), it should be pointed out at 


that complete full 
ngs of the model canbe 
‘obtained by sending one dollar 
for Porvian Sctexce Montaty Bluc- 
prints Nos. 151, 152, 153, and 154 (see 
mige_ 100). As'a further ‘aid, the Popu- 
lar Science Homecraft Guild’ offers at a 
reasonable price carefully prepared kits 
ing all the necessary materials for 
ling the model except the paints (see 
age 96 for a description of the kit). 
To continue with the rigging: ‘The 
lower topsail yards. are put in position 
with their trusses; then the upper topsail 
‘ards should be fitted. They have single 
lifts of No. 2 line between the crosstrees, 
The tic of the halyards is of chain, and it 
fs the length of the hoist, To this is fas- 
tened a single 3/16-in. biock. A piece of 
cord starts at the top, is reeved through 
this block, and ends in a triple 3/'16-in. 
block, To the deck a double block is 
bolted in the wake of the topmast back- 
stays, and through these the fall is reeved. 
‘The fall comes down to port at the fore 
and to starboard at the main. The hal- 
yards of the yards above reverse this or- 
der each time, When there are no sails, 
the yards are lowered almost to the caps. 
Next come the downhauls. ‘These are 
reeved through a hole through the yard 
‘outside the eye band, with a knot above; 
then through the block on the lower yard, 
through the block under the upper, next 
through the quarter block, and ‘down 


” 


COMPLETE 


By Capt. 


How a whale was cat up ito 
is 


Tube Ween velne be 


through the two lubber holes to the deck. 

Both fore topmast yard braces start 
with hitches on the main stay, reeve 
through the pendant blocks and through 
double blocks bung from the trestletrees 
abaft, and down to the pinrail. At the 
main they start at an eye on the mizzen- 


Gear ana Whaleboats 


OUR MODEL OF THE 


Wanderer 


E. Armitage McCann 


mast, pass, through the pendant blocks 
and ihrough double blocks seized to the 
ee of the mizzen stay, and continue to 
the pineal, “All are of No, 3 cord, 

The fore topgallant braces, which are 
No. 4 cord, start at the eye of the main 
‘opmast stay, reeve through the pendant 

blocks, through double blocks at 
the eye of the topgallant. stay, 
through double blocks hung from 
the after trestletrees, and down 
abaft to the fife mail. The cor- 
responding braces at the m: 
sant at the mizzen cap, ‘pass 
through the "pendant blocks, 
through blocks" on the  mizze 
topmast stay, and to the mast 
pin band, 

‘The royal braces start at the 
vardarms, reve through the 
locks at, the topgallant mast 
heads, and are carried down the 
mast. 

‘The topgallant alyards are 
chain, to. which is. spliced a 
Piece of No. 2 cord, finishing 
with a tackle having two double 
blocks. “The royal halyards can 
all be No. 3 cord, finishing with 
‘wo. single-block tackles, 

‘The spanker gaff is hung with 
a chain span from the cap, the 
hain being painted white.” On 
both sides are the vangs, which are sin- 
fle cords ending in two single-block tack- 
fes, bolted to the eap rail at the comers, 

The boom end hangs on a cord. span 
from the gaff; and the sheets start at the 
end, reeve through blocks bolted to the 
‘ap rail, through blocks at the inner band 


HARPOON 


‘Each boat is equipped with thwarts, ca 
Erotch, The bes! Fens om two chock which fa 


tong steering oat, mast and sail, harpoons, and 


conte 


‘be swung sgainat the Bull 
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ys. The ensign 
wved_ through 
the gat end. Th 
if is as shown on. Blue- 
print No. 155, except that the red 
ball is ona biue ground, ‘The black 
W js on a white ground. The W 
part goes toward the halyard 
Allof the above “running gear” 
fon the real ship is manila. rope 


for this I therefore lightly tint sha 


white cord, The pendants are 
and all the blocks white except the 
rd and vang blocks, which are brown 
for black, ‘The halyard’ ties, vangs, cont 
span, and lifts are black, 

‘The whaleboats are made as shown on 
Blueprint No, 153. An eye is placed in 
each end; to hooked a double 
block, "Before placing them, two chocks 
must be made for each boat. ‘The keel 
ts on these, ‘Then strips of thin brass 
must be nailed from the upper channel 


BASEBOARD 9y 618 


BEVELTO -ARVED SUPPORT: 
FIT MODEL MOUNTED 91% 


‘or cap rail to well down on the hull to 
serve as skids, 

‘When the boat is in position, tie a cord 
to an eye in the white strake or to a dead- 
eye chain and bring it up, hitching it to a 
hhole through the top of each swing chock 
in order to lash the boat down tightly. 
‘Then tighten the falls, 

Side lights, green to starboard and red 
to port, should be fastened to the mizzen 
rigging'above the davits. 


T-INCH SQUARES 


‘The original Wanderer model's suppor. 
‘and whittled from si ta. Shick. weed 


‘weath 


The anchors are the usual pat~ 
tern with wood oF iron stocks, the 
shanks being about 1% in, long 
‘They can be hung from the cat- 
heads or be lashed inboard. 

The model will not be complete 
without the cutting-out gear, wi 
which the whale is stripped of i 
Hubber. This is shown clearly on 
Blueprints Nos. 153 and 154 and 
is also illustrated on page 74, The 
platform is hinged to, the’ bead 
and is hung from a block on a 
post at the fore end and from a block in 
the rigging at the after end. 

‘Three peculiar tackles rigged as shown 
fon Blueprint No, 152 are hung from 
bolts under the maintop. 

‘The drawing above shows how I made 
an attractive base for my model 

Jf you wish to put sails on your model, 
lo not start the rigging until you have 
read the sail-making article in the August 
issue. 
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the model, which 


vmewhat larger than fall size, shows 
referred, they may be lashed inboard 
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A NEW AND BETTER FLYING MODEL OF THE 


leuport XVII 


Famous World War Pursuit Ship 

Flown by Guynemer, Nungesser, 

Lufberry, Hall, and Other Aces 
By J. DANNER BUNCH 


Nos. 180 and 181. ‘These contain much 
larger and clearer drawings than can be 
printed in the limited space of a maga- 
zine page and are accompanied by a long 
bulletin giving more detailed building, 
testing, and flying instructions, A coupon 
for ordering appears on page 100. 

It is important to study the drawings 
carefully and keep closely to dimensions 
so the finished model will be light and 
correctly balanced, The fuselage is con- 
structed almost entirely of 1/16 in, square 
medium hard balsa. Make a full size draw- 
ing of the side view and form a fig of 
ordinary pins along the lines to hold the 


Handing ‘pars ship was by tho 
Iles dng the World War. 6 
name, Nungeser, Efocrey Fonek: 
hapa, Banco; and oto few fe wth 
"This new model of the Nieuport XVII 
which as a wing span of 29 inn isa bea 
tiful little ship in the air and very stable. 
It will make remarkable flights, floating 
‘up to high altitudes, The construction is, 
slnple and should ive no trouble evento 
Feltively"inenperenced’ model” takers 
Cipecially It they vend fity: conte for \ 
Popvtan Screxce MosTHLY Blueprints 


FAST and nimble fighter was the 
Nieuport. It was the first out 


Jongerons and struts in place, Do not, how- 
ever, push the pins through the wood. 
‘The lower longerons at the front have a 
fairly large curvature and should be 
soaked in hot water about three minutes 
before bending them in the jig. Allow the 
longerons to dry thoroughly; then assem: 
ble the remaining struts, longerons, sub- 
ongerons, and diagonals. All joints are 
then secured with model airplarie cement, 

Remove the fuselage side when the 
cement has dried and build the opposite 
side in the same manner, Set up the two 
Sides and install the horizontal strut 
Align carefully by sighting with draf 
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‘men's triangles oralong the struts. Because 
of the abrupt bend at station C, the lower 
Jongeron, must be cut and reassembled 
with a butt joint, well cemented. The 
fuselage now leaves the jas a rigid unit. 

‘The reénforcing and landing gear struts 


os 


are next cemented in place as indicated. 
Cowling formers of 1/32 in. sheet balsa 
are cut for all stations except those which 
‘support the nose ring at . 
‘The wings are made in four sections, 
two upper and two lower. The lower wings 


ate held to the fuselage by wing pins, 
‘The upper wing is secured to the center 
section struts para which engage the 

loop clips on the struts. 
Make full size paper patterns of all ribs 
and trace the outlines on 1/32-in, sheet 
sa, Cut out the ribs with 
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cout te ae 
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a razor blade. Locate the spar 
notches accurately. Draw the 
wings full size in’ plan view 


Cement all joints except. the 


inner ribs. The spars and trail- 
ing edges are 1/16 by $4 in, 
balsa, The leading edges are 
3/32 in, square balsa, Next 
make the of 


place, Block. 
the tips to allow a S-deg. di- 
hedral on the upper wings and 
7 deg. on the lower. Set the 
‘nner ribs in place so the sides 
fare vertical and cement the 
joints. The two halves of the 
‘upper wing are fastened to- 
gether with plenty of cement, 

‘The stabilizer and rudder 
are assembled over full size 
ravings. 

‘The motor stick is 14 by 34 
by 12 jn, balsa, ‘The ‘motor 
consists of eight strands of 
1/32 by ¥4 in, model airplane 
rubber. The propeller is carved 
pin he lade ng eu thn 

, the blades being cut thin 
enough so. that light can be 
seen faintly through the ma- 
jor portion of them, Balance 
it carefully and finish with 
several coats of banana oil. 

‘The covering of the model 
is Japanese tissue paper, The 
dope is made of one part ba- 
nana oil to three parts ace- 
tone. To avoid distorting the 
framework the covering 
should be doped before it is 
applied to the model. 

‘num, wheels, center sec- 
tion struts, outboard. struts, 
‘and landing gear struts are 
siven two coats of banana oil, 
and the decorations completed 
with a coat of black lacquer 
on the gun and on the rims 


‘of the wheels to represent 


‘To help thove who have not had much experience la building models of his advanced type, our Bl 
rubber tires 


locprints 
‘Nos, 160 and tht have been prepared with larger drawings, ‘There are accompanied by detailed lastractions 
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RANGE FINDER FOR FOCUSING CAMERA 


Wares: furniture legs 
are made from solid stock 
and fastened to the other 
members of the frame- 
‘work with doweled or 
mortised joints, they of- 
ten prove a source of 
trouble and vexation to 
qmateur, woodworkers 
‘Any lumberyard, how- 
ever, can provide 54 by 
14 by 14 in, comer 
molding, and also suit- 
able square stock, which 
will just fit inside. the 
‘molding, and the accom- 
ppanying’ sketch and pho- 
ograph make plain how 
these are used. 

For a sewing cabinet 
such as the one. illus 
trated, a. 54 in. square 
block 'B is cut a length 
‘equal to the distance that 
the lower shelf is to be 
from the floor. Tt is then 
glued and bradded into 
the lower end of comer 
molding , which is the 
full length of the leg. 
‘Three similar legs are prepared, and the 
shelf is glued and bradded into the legs 
at the comers, resting upon the blocks #. 
Another block’ D is fitted into each mold- 
ing A above the shelf C, and above that 
are placed the tray bottom £ and front 
panel of the cabinet. In this case a 
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Diagram to show general 
Principle of “building up 


A snupte, easily made range finder that 
will enable’ the photographer to snap 
properly focused negatives can be made 
‘of the following: one piece 34 in, thick 
| 2% in, square and another $4 in 
re and 1 in. long, preferably’ hard- 
wood; one piece of sbeet brass 1/16 by 
W 2 in.; three roundhead (or fillister 
) wood screws ¥% in. long; one fat- 
id wood screw 4 in. long; and one 

I brass or iron ‘washer. 

‘The largest piece of wood is cut 
as a quarter circle with a radius 
of 2% in. The smaller piece is 
screwed to the back and serves 
asa handle. ‘The brass is filed to 
the shape shown and attached 
loosely with a roundhead screw to 
the quadrant $5 in, from each 
Straight edge in the positon indi- 
cated. The washer is placed be- 
tween the wood and the arrow. 
‘The remaining roundhead screws 
are set in the edge of the piece so 
the slots will serve as sights. The 
scale is made by holding the finder 
to the eye, sighting through the 
two screws at points on the ground 

measured distance away, and 
marking where the arrow hangs. 

If carefully calibrated, this find- 
cer will give quite accurate results 
when used on level ground, It 
makes no difference whether it 
held close to or a foot or $0 awa 
from the eye, but if used by 


a 
taller oF shorter person than the 
‘one who calibrated it, there will be 
a slight error—RIcHARD SERVis, 


quarter-round molding F was used instead 
of the square stock to renforce the tray 
corners at the very top. 

Almost any furniture leg of plain design 
may be constructed by a variation of this 
simple kink, and the resulting legs will be 
strong —Crrstos F. BLAKE. 


CONVENIENT SWINGING 
RACK FOR OIL CAN 


‘Tins swinging rack, made of pieces sal- 
vaged from packing cases, has ‘simplified 
the handling and storing of engine oil in 
's garage. Assuming th 
rack is to hold a S-gal. can of the size and 
ype illustrated, the inside should be 12 
ware and’ about 9 in. deep. The 
center pin A should be about 7 in. above 
the bottom of the can, and about 18 in, 
from the floor. The fect B are 3 in, wide 
and 15 in, long, and the stretchers C are 
4 in, ‘wide. Piece D was nailed to the 
standard mer 


ROUND-CORNERED CARDS 


Puorocrarns and any other square 
wnered cards or papers can quickly be 
jven clean-cut round corners with a Wood 
gouge and the equipment shown, ‘The 
gage consists of a flat baseboard to which 
are screwed two pieces of wood at right 
angles. To insure a perfectly clean cut, a 
strip of heavy cardboard should be placed 
under the pictures—Kenwerit MURRAY, 


‘The comers of @ dozen cards or prints at 
Gnce cam be trimmed round in this device 
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HIS sewing cab- 
inet, patterned 
et’ one bull 


pout the year 
1812, is an unusual pro- 
ject for the home erafts- 
‘man, and when complet 
ed it will be a welcome 
sift because of its beauty 
gd capacious storage 
space, Women appreciate 
the daintiness of | the 
pleated silk which covers 

ion of the 


Closely resembles the orgial, but the eo 
struction has been modified so that shi 
low half-round end compartments are 
provided for thread, needles, and other 
small articles, This construction also gives 
the cabinet @ built-in sturdiness not ap- 
at first, glance, Being of simple 
lines, it is not difficult (6 build; the curved 
ends’ present the only problem in con- 
struction at all out of the ordinary. 
tis probably advisable to start the con 
struction of the half-round end compart- 
ments; then, during intervals of waiting 
for the glue to set, the other parts may be 
prepared. As shown in the small perspec 
ive sketches on page 93, the curved side 
nd compartment is formed 


is glued a 34-in. white pine 
‘rain running vertically. As it is not prac- 
ticable to obtain this core in one width of 
17 in, it must be made of narrower stock 
joined preferably with a half-lap joint. 
‘This should be done, using casein (water 
proof) glue, hefore steaming and bending 
the core to the approximate radius, In this 
cease an old oil can about 10 in, in diameter 
served as a form on which the steamed 
‘wood was tied and clamped till thoroughly 
dried, when it was found to bave taken a 
Permanent set of practically the correct 
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Mahogany and Silk Enrich This 


‘Dainty oNewing (abinet 


ED IN THE GRACEFUL STYLE OF 1812 
Donald A. Price 


curvature, This method was also followed 
preparing the curved ends marked No. 
6 in the drawings. 
This preliminary bending of 


makes it easy to handle when gluing on 
the veneer. A form is built up about 344 


thick and cut to a true radius of 534 
in, This, as well as the other circular 
parts, ean be cut on the band saw by using 
an auxiliary wood table with a pin in it 
set 534 in, from the near side of the sav, 
So that the blank ean be pivoted on the 
pin in cutting. (One of the photographs 
Shows the stop (Cowinued om page 98) 
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From a Few Remnants of Leather You Can Make This 


. By 
aoa F, Clarke 
HuGues 


|e decorative leather case illus- 


trated is intended to hold a standard sized 
package of cigarettes. With only a slight 
Increase in size, the case may be used for 
2 single pack of laying cats 

‘Although a ease of the dimensions given 
will fi any ordinary package of cigarettes, 
the reader should take the precaution co 
prepare a paper pattern of his own arot 
fan unopened package of his favorite 
brand, Phe case should fit a new package 
Surly; its sides wil then become gradu. 
ally flattened as the contents are depleted. 
When nearly empty the case is quite thin. 

‘The leather known as “tooling calf” 
the: most satisfactory, 
Dut other suitable va 
ties can be chosen 
from the stock of any 
Teather findings store 
or shocmaker's shop. 
Because the tooling is 
fairly deep, it is es 
cially desirable for this 
project to obtain a 
food grade of tooling 
calf, The leather may 
‘be puurchased, eit 
cone piece 334 i 
by 10 in, long oF sepa 
rately as remnants, 
whichever proves to be 
the cheaper w 

Tn constructing the 
case there is nothing 
cesentially different from many  simi- 
lar problems described in past issues of 
Portiax Sciexce Moxtity, ‘The holes 
for the laces should be 3/16 in. apart, 
placed 14 in. from the edge. The laces 
should be from three to four times the 
length of the edges to be laced. 

“The strap across the front of the case 
is $4 in. wide, and the ends are put 
through slits in'the front and glued with 
a tumm-under of about 14 in. These ends 
should be skived to a featheredge before 
being glued, 

‘The tooling should all be done before 
the sides are laced. The design suggested 
is one appropriate to this type of prob- 
em; however, the reader may follow the 
same method of tooling with any similar 
type of design he may wish to substitute. 

FFirst outline the form with a lead pen- 
cil on the dampened surface of the 
Teather. These lines should then be tooled 
over with a steel awl until quite deep. The 
stippled portion is next put in with the 
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Distinctive “Cigareste (oase 


hollow end of a nail set, or any desired 
kkind of punch may be made and used as 
shown in one of the photographs, Care 
must be taken to avoid hitting the punch 
too hard and driving it through the damp 
leather. The front, of course, is tooled to 
match the back, The center'of the strap 
should-have just the suggestion of a de~ 
sign in the way of either a small veined 
outline or a stippled panel, 

After the tooling is completed and the 
leather is thoroughly dry, the edges 
should be laced with !4-in. iacing, ‘These 
laces. may either be purchased or cut 
spirally from a piece of thin stock such as 
id oF wallaby. Where this Incing may be 
purchased already cut to size, it is best as 
a rule to buy it, because the width is 
much more uniform than the hand-cut 
material and the cost is, in most. cases, 
only a few cents a yard, 

‘When the case is finished, the edges 

may be gone over 
very lightly with a 
coat of shellac, 
which serves to 
glue together the 
edges and keeps 
the laces in place, 
It also slightly 
stains the lighter 
colored edges that 
otherwise might 
appear a little oft 
‘of harmony with 
the surface finish 
of the stock. After 
the shellac has 
dried, the entire 
case’ should be 
polished 
ood shoe desi 
or floor wax, 
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APPLYING PASTE WOOD 
FILLER EXPERTLY 


F Looks and other surfaces made of such 
open grained woods as oak, walnut, and 
mahogany are usually filled with paste 
wood filler after being stained and before 
the fina finish of vamish or wax is applied. 
‘The handling of paste wood filer is easy 
if the right method is used, but the wrong 
procedure produces a clotidy, unsatisface 
tory finish, 

Most of the paste filler used today is 
purchased in a very thick form and must 
be thinned to about the consistency of 
cream with turpentine or benzine to make 
it ready to apply. It comes in several 
colors such as natural, walnut, mahoga 
Tight and dark oak, and cherry. 

‘Apply the thinned filler with a 4-in 
brush or a large round brush, stroking with 
he Jet of ibe boards tot acrom the 

‘of the wood, Cover at first only 
Shout six boards all the way across the 
room. In from five to fifteen minutes, 
depending upon. the temperature and 
ventilation, the filler will lose its gloss and 
is then ready to be wiped off. Do this 
immediately, otherwise the filler will dry 
too hard, Use a wad of excelsior and wipe 
across the grain of the wood. Rub the 
filler well into the cracks between boards. 
Leave no filler on the surface, as it will 
cloud the finish, Allow the filler to dry 
favernight.. Then sandpaper it lightly and 
Wipe it with benzine or turpentine on a 
cloth to clear up and bring out the wood 
frrain—F. N, VANDERWALKER. 


WIRE PAPER CLIP FORMS 
EMERGENCY COMPASS 


Wrrit an ordinary bent-wire paper clip 
of the type shown in the photograph at 
the right, together with a pin and a pencil 
you can draw circles as accurately as with 
4 compass in those emergencies when there 
isno compass at hand. Drive the pin into 
the paper far enough to hold firmly 

use {tas a center. You can then swing in 
two sizes of circies without bending the 
clip; and by straightening it out to various 
degrees, you can. produce any number of 
circles up to a diameter of about 434 in. 
provided the clip is of the fairly large 
size which is now commonly regarded as 
standard and not, one of the smaller sizes. 
Of course, if a “giant” size clip is used, 
larger circles can be drawn.—RE. 
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TRANSPARENT CEMENT CONCEALS DENTS 


Rerixtsutxe highly polished 
furniture by sanding and varnishing 
is comparatively easy for most home 
mechanics except for one thing. 
There often are small dents, espe- 
cially on table tops, that extend right 
down into the wood, sometimes as 
much as 1/16 in. deep. It is not 
practical to sand deep enough to 
climinate the depressions; opaque 
colored fillers, although excellent for 
other work, are likely to show; stick 
shellac requires considerable skill 
to apply and must be a perfect 
match; and varnish cannot be ap- 
plied thick enough to fill more than 
the shallowest of the depressions, 
However, some of the transparent, 
quick drying, waterproof cemients— 
those with a thick banana-liquid 
base—make possible a repair that 

invisible after refinishing the sur- 
face with clear varnish 

If the depression exposes lighter 
‘wood, stain it to match, allow the 
stain to dry, then, using the flattened 
end of a toothpick or match stick, 
press one or more large drops of the 
transparent cement into the dent 
Be careful not to imprison any air 
bubbles, and use sufficient cement 
so that when it is dry it will more 
than fill the depression, 

Let the cement dry thoroughly. 
requires but a few hour 
quick drying banana-ti 


ith some of the 


‘applied with 


carefully sandpaper off the excess material, 
and sand and. varnish the surface in the 
usual way—G, M. 


OUTBOARD REST FOR SAWING LONG WORK 


The slot fa the pa 
‘Topport for long Wourds which moat be cconacut 


My nose shop is only 10 by 12 ft, 
but in it handle conveniently boards up 
to 18 ft, Jong, either for crosscutting or 
ripping, ‘The illustration above shows how 
this is done. ‘The circular saw is opposite 
the door from which the photograph was 
taken, and through that door long boards 
may extend while being ripped. In order 
to be able to crosscut long pieces, I cut 
a horizontal slot in the side partition of 
the shop through which to extend the 
boards. ‘The table tops of the saw, jointer, 
and fig saw are all in the same plane; 
and ihe bottom of the slot is on the same 
level, so that it serves asa rest for the work. 

‘The door opposite the circular saw might 
be made in two parts, with the top of the 
lower door also on the same level as the 
saw table top—CFB. 
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MUDDY road would have to be 
‘unusually bad to stall a motor car 
if it had four-wheel drive. You can 

take advantage of this fact the next time 

‘you get stuck. Figure 1 shows a way to 


action with all four wheels. Tie 
‘2 rope to the front side of the rear wheel 
in line with the bottom of the running 
board. Fasten the other end of the rope 
to the front wheel at approximately’ the 
Sime point. Then if you let in the clutch 
With care, the front wheel will be palled 
around for about a third of a revolution 
and the ca will be pulled forward that far. 
If both of the rear wheels are mired, both 
front wheels can be roped in this manner. 
Of course, care must be used with this 
method, a5 the automobile can only be 
driven a couple of feet with one tying 
of the ropes 


‘Tire Spreaders 


IGURE 2 shows a way to make tire 
spreaders that are helpful if you have 
much work to do on heavy tires. Obtain 
4 couple of C clamps with 
fan opening equal to the 
distance you. want to 
spread the tire. Bend 
cleats out of strap fron 
as indicated and weld to 
the jaws of the C clamps 
for attach them by drill- 
jing 11/64-inch holes and 
tapping with 3/16 USS 
tap. Bolt the cleats in 
place with 3/16-inch 
stove bolts, The bent 
cleat attached to the 
fixed jaw of the clamp 
will always remain in the 
Tight position. Spreaders 
of this type are particu- 
larly useful on truck tires. 
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for Muto 


Fig. 1 By tying a rope 
{rom the rear wheel 0 
font ones a Bind of fo 


inted will be paid. for at 
Suara, 


Fig, 3, Colledion, acetone, and 
‘cc sized will clean elisioud 


To Clean Celluloid 


[NA yea oF two the celluloid 
‘windows in the curtain of an 
‘open car become fogged and 
scratched so that it is difficult 
to see through them. The usual 
remedy is to have new celluloid 
lights fitted, but it is often 
possible to restore a clear 
surface by treating with a 
preparation of one ounce of 
Aleaable collodion, one ounce 
of acetone, and two ounces 
‘of alcohol. 


A Wire Brush 


LEANING contacts in 

lamp sockets is difficult. 
A tool that does. the work 
easily is shown in Fig. 4. 


bby side in 

abundle. Tape tightly, leav- 
about 3/16 of an inch of, 

ire exposed at one end. 


USEFUL SUGGESTIONS 


Workers 


TING GEAR OW FLYWHEEL 


To Save a Flywheel 


A four-cylinder motor, the effect of 
the compression is such that the motor 
almost invariably stops with the pistons 
about mid-point in their strokes. The 
result is that the teeth on two restricted 
portions of the flywheel gear take all the 
‘wear of the engaging starting pinion, In 
time, the teeth at these points become 

chewed away and 
the starter jams 
‘The diagram in Fi 


ve gg Neve 
t plenty of good 
teeth are left om the 
flywheel. It is pos- 
sible to remove the 
flywheel and bolt it 
in a new position 
sixty or 120 degrees. 
from its previous lo- 
cation. This gives 
good teeth with 
which the starter 
pinion can engage, 
the worn teeth com: 
ing into action only 
after the pinion is 
all the way in, This 
‘operation will give 
you what practi- 
cally amounts to a new flywheel, 


Simple Hatrack 


MAXY motorists find it more comfort- 
AVE able to drive in hot weather with 
their hats removed. ‘This brings up the 
problem of what to do with the hat when 
the car holds a full complement of pase 
sengers. Figure 6 shows a simple hatrack 
that can be made out of the ordinary wire 
type of coat hanger. ‘The straight cross 
‘wire is curved inward and the ends brought 
out to form a half circle. With the hoop 
hhent as show, a couple of staples will hold 
the hatrack securely to a nib in the top 
of the car. If it is more convenient, fasten 
the holder to the side of the car 

‘hoop pointing upward. 
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Coaxing orp Malling Cutters 


‘AUSE of the economical methods 
iroduced in the average shop dur 
ing the last two years, the tool bos, 
to use a common shop expression 
is traveling in all directions, The specialist 
‘and set-up man in many cases have made 
4 forced exit. Only men familiar with sey 
eral operations are to be found on the 
floor; yet the average all-round machi 

id toolmaker, clever as he may be in 
every sense of the word, still lacks the 
special training his less fortunate buddy 
has obtained by doing the same kind of 
‘work for a number of years 

‘This lack of specialized experience is 
likely to be noticeable in operating the 
milling machine. Tt is quite true that the 
results of any milling operation are largely 
governed by the tools that do the cutting. 
but unless the machinist has a substantial 
knowledge of cutters and their upkeep, he 
is bound to drag on the job, 

‘The average tool crib has a good supply 
‘of milling cutters, and in nearly every case 
something stitabie for the work on. hand 
can be found, even if the shapes and sizes 
have to be altered. As will be outlined later, 
it is surprising what can be accomplished 
with old cutting tools that have already 
pid for themselves several times, 

‘The milling machine itself, on the aver- 
age, is built very sturdily and will give 
many of accurate service unless 
abused beyond reason. When not in use, 
the spindle belt should be off the pulley. 
By seeing to this and keeping the belt 
lean, there will always be good driving 
power, which is essential 

‘When you are ready to set up the 
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pow? 


machine, select an arbor of a size suitable 
for the work, clean out the spindle bore 
before you insert the shank, and check 
for accuracy as shown at A in the drawings 
fon page $4. The least burr on either taper 
bearing will throw out the threaded end 
from ,008 to .010 in, If this difficulty 
does not exist yet the arbor still runs out 
it should be straightened in the lathe 
Before doing this, however, sce that. the 
center holes are in good condition. These 
should be scraped if necessary. If the 
arbor is hardened all aver, the neck and 
‘center of body should be ‘heated with a 
torch; never attempt to do the straight- 
ening’ otherwise. Spotting the shoulder 
and barely touching up the shank oa the 
cylindrical grinder will complete the prep- 
aration of the arbor; and if the collars 
are surfaced of, it will be like new 

It is important, too, that the overarm 
center and bushing be kept in good condi- 
tion by proper lubrication, 

‘Once you have locked into these pre- 
paratory details, study your drawing to 
find out what cutters you need for the 
job. Get all your tools in one trip. Don't 
Practice the comic sheet trick of chasing 
to the crib four or five times. Consult your 
machine shop handbook on feeds and 
speeds. Don't forget that the material to 
be machined makes a difference in this 
regard. Avoid overspeeding. An hour 
gained this way may mean a day's loss 


HINTS ON HOW 
MACHINE 
THEIR 


to Do the Work of NEW 


HARD-PRESSED 
SHOPS CAN KEEP 
OOLING COSTS 


By Hector J. Chamberland 


from a 

All milling 
should, require 
for the allay they are to cut. The 
ie who is not familiar with the 
such tools will find the following suxges- 
tions helpful 

‘When grinding any cutter, always set 
the finger rest under the tooth to be 
ground, If no protractor is available to 
check the correct clearance, you should 
have some simple gages as shown at B. 


These are handier than protractors and 
may be made in a short time, A set of 
four is desirable, one each for 5, 8, 15, and 


18 deg. For machine and tool steel, give 
the top tecth a S-deg. clearance; for cast 
fron and soft metals, 8 deg. 

More than 60 percent of cutters in com- 
mon use have a 10-deg. undercut as indi- 
cated at C, In other words, the teeth are 
correspondingly milled back of the center 
fine. In this connection note diagram D. 
‘The heel of the tooth, which is marked £ 
for clearness, must be no higher than face 
F as it rotates to radial point G. A 10- 
deg. clearance is thus required to balance 
the undercut. Such small 


2 good machinist and toolmaker. 

‘The objective in the average shop today 
is to get along with whatever supply of 
tools is on hand. By using them up at 
such times as these, the owners will be 


83 


TESTINGA MILLING 
FoR ACCURACY 
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CASTING TO BE MILLED THREE REGULAR CUTTERS: ano TANS 
4 aren oes Fi 


Skatches by Mr. Chamberland 


‘work apeiled on millers 


in better position to replenish when con 
ditions improve, Regular cutters there- 

wre may be made up into gangs or tumed 
into angular, concave, or convex forms 
and except for high production they will 
fil the bill nine times out ten. 

Suppose you were handed a job like 
that shown at 7 and the manager or fore- 
man said: “Do the best you can. Fifty 
ieces are needed and we could make 
money on them if we only had a gang of 
cutters, but I guess we'll bave to get along 
Without them-and use the shaper.” 

‘You could then suggest that one way 
‘out would be by making over some stock 
cutters, For the two surfaces, each 6 in. 
Jong and on an ange of 1 deg which have 
to be milled in one operation, you could 
Probably find two, cutters of suficient 
length, but it would perhaps not be prac 
tical {0 interfere with them. The best thing 
then would be to select three cutters for 
each side to get 2 combined face of about 
6¥% in, The first operation would be 
mounting the three on a gang arbor with 


in the same direction and grind- 
ing the angle on the cylindrical grinder. 
With a length of 6% in,, figuring on an 


‘eter should measure 2.772 in, The other 
fel of cutters should be mounted the re- 
verse ways that iif the former was “top 

ing,” the latter should be “bottom 
Of course, all respective dia 
‘eters should be the same, This job should 
be done in one and a half hours. 

Ii you had to mill a number of pieces 
as shown at J and wanted to gang’ three 
cutters that had no keyways, how would 
Jou proceed? In this case, ‘you need 
utter sith a Tein, face and iwo with at 
least a 2)4-in, face. After grinding the 
teeth and getting the required step, the 
next operation, as suggested at K, would be 
to cut a recess 1/16 in, deep and 4 in. 
wide on each sie of cutier Ls This 5 done 
‘on the surface grinder with a 6 by 34 in. 
elastic wheel, medium grade. The. cit 
should be held as central as possible, Tangs: 


DOUBLING THE LIFE OF SNAP GAGES 


HE expense of snap gages is always 
Tie bay cect Oo es 
line of interchangeable parts. Their cost, 
however, may be cut materially by mak: 
ing them double-ended as illustrated in 
the drawing at the right. It is obvious that 
the double-end type will give twice the 
service before it becomes necessary to re- 
rind them. 

‘A.1/16-in, hole is drilled at each end of 
the gage as shown, and a wire is inserted 
at one end and sealed so that only the 
opposite end may be used. When the end 
first used is worn beyond the allowable 
limit, the pin is changed to the opposite 
end and again sealed to avoid any chance 
that an error will be made. 

Gages for dimensions under 16 in. are 
made as in Fig. 1. In regrinding to size, 


84 


from .003 to .005 in. is removed from the 
inside of the part marked No. 1, both 
sides of No. 3, and the inside of No. 5; 
parts Nos. 2 and 4, of course, do not 
to be touched. 

For dimensions over #4 in. the gages 
are made as in Fig. 2. From 003 to .005 
in. is removed from each side of parts 
Nos. 2 and 4, and after the gage has been 
reassembled, the dimensions are finished 
in the usual manner. This is, indeed, the 
proper procedure for this type of gage; 
Dut often the required size is much under 
% in., and, since it is not safe to thin a 
medium grade grinding wheel to such a 
size, the method first described should be 
used. 

Tn the latter case. if the dimensions are 
snug after assembling the parts, the gage 


3/32 in, deep and 7/16 in, wide are cut 
ihe same way, one left and one right on 
cutters Mand NV, This trick takes less 
than haif an hour, 

There is such a thing as stepping and 
forming a single cutter to obtain a form 
as shown at P. For less than fifty pieces 
i will answer the purpose of a form cu 
tet. The tool should have at least a 2/4 
in. face; and the steeper the angle, the 
longer the teeth should be. ‘The first opera~ 
tion would be to grind the cutter steaight 
and then grind angle R. Face S is then fine 
ished 10 correct relative diameter until 
‘width 7 is obtained. This is done by se 
ting the stop om the table. A sharp corner 
at U is easily retained by using a 6 by 14 
in, medium grade elastic. whee! 

‘Side mills usually can be made over to 
form included angles up to 25 and 30 deg. 
as suggested at V., 


Other common problems in, miling 
machine practice zeill be discussed by Mr. 
Chamberland in a following article, 


Sgygie 


Twice the usual service cun be obtaived from 
oube-end snap ganes. Siees wader ila. sre 
‘n'Big. 1y Ieewer siscs ae in Bigs > 


can be lapped, provided the grinding is 
true: and, with reasonable care, no trouble 
should be experienced in getting the cor 
rect size—L. N. D. 
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Easily Made Brazing Clamp Holds Work of Any Shape 


Ose, of the most troublesome details 
about brazing, or soft soldering for that 
matter, is holding the parts. When they 
are wired together, the heat often expands 
the Wwites enough to make them loose, or 
the brass flows over the wires so it is 
difficult to get a smooth job, Sometimes 
Indeed, the wires melt altogether just 
when it is_most' important. to 
‘maintain a rigid connection 

For brazing band saws the 
clamps now on the market are 
tot ficient, but they ae snl 
purpose devices and not. adapt 
thle to other classes "of work 
With these points in mind, the 
clamp shown in the accompany 
ing illustrations was designed to 
accommodate. a. job of 
sny shape within the li 
its sie, ‘The work is fastened to 
the supporting arms with small 
C-clamps or by any other con- 
Venient means, wi 
the addition of 
blocks, if necessary, to 
conform to the shape 
of the pieces to be 
brazed, “During the 
preparation of the 
Joint, the flame shield 
may ‘be dropped out 
of the way oF removed 
entirely from the bes 

‘As the drawings 
show, the bed is made of a 
Square bar with a riapgular 
plate at one end ancl a single 
eg at the other to allow the 
device to stand firmly on an 
uneven surface. Supporting 
arms of the style suggested 
will probably prove the most 
Useful, but for special jobs, 
other ‘shapes may be made 
upp if necessary, 

‘The clamping clips are 
shown with a drilled: hole, 


common type of Job—beas 


but one of the three required 
should have this hole filed out 
square to take the head of the 
carriage bolt for the flame shield. 
The other two bolts are as- 
sembled with the heads against 
the slot, making a square hole 
tunnecessary.—WaRRES CRANE. 


HE efficiency of a 
rinding wheel is fov- 


surface can be 
lapped in about one. thied 
the time it would take to 


In changing the location 
of a bored hole, a dial in- 
dieator. will be found more 


range of the dial. 


‘To obtain really accurate measure- 
ments, both work and age should be 


at the same temperature, 


A discarded planer knife, 
with the cutting edge 
{round and lapped to a 
1/32-in. flat, makes an ex- 


that is to be hardened, allow an extra 
piece—a small one—for 

test. This preciution may cost a few 
cents more, but it often saves dollars. 
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‘ae \ suiNG, Fer UNCER Fe NES ge 
Pe Og Caster HE | 
[a 

\ioermtits, 4m 


Pies 


owe Aho onven oven 


IMPROVISING THREAD 
CALIPERS IN AN 
EMERGENCY 


‘Two fat steel, pieces clamped to the ters 
Pcedinary ealipers for meaauriog threads 


Waex work is at hand which requires 
the use of thread calipers, a pair of ordin- 
ary calipers can be made to serve the pur- 
pose, if necessary, by the method shown 
above. Cut two pieces of steel 1/16 by 
5s by 2 in, and round one comer of each 
Slightly. Grind down the metal so that 
this corner will be thin enough to reach 
the root of the thread. The pieces are then 
rigidly clamped to the two legs of the 
calipers —Txoatas R, Coover, 


as 


omemade 


iniature Camera 


takes pictures on movie film 


By WALTER C. GrirFiN 


minum joined into a hinge, Hole B is ex- 
actly opposite the center of the wire 
squire A, which is picture size. 

Into hole A of the wooden wedge 
shown in Fig. 7, force a spring wire, The 
other end should work loosely’ in hole 2B. 
A bit of rubber glued under the wire adds 
tension. When the film is wound, each 
sprocket hole makes hump C click against 
a screw head in the camera block. Three 
clicks advance the film one “frame” to 
the next picture 

Slip the lens block (Fig, 1) into posi- 

in the camera form as shown at A, 
8, Placing paper in the film slot, ob- 


the lens is in focus before gluing the block 
in. Next, at B, (Continued on page 99) 
HOUGH tiny, this watch-pocket 
camera designed by Ellsworth Craft, of 
Los. Angeles, Calif,, makes clear pictures, 
holds film for 100 exposures, and can be 
built at little or no expense 

Its construction should appeal particu 
larly to those photographers who enjoy 
experimenting, and some of them prob- 
ably can make the camera even more 
compact, In efficiency it is equivalent to 
4 box camera and therefore is satisfactory 
for taking snapshots in bright sunlight 
When once a photographer 
learns how convenient, it 
is to have a camera of this 
type with him at all times, 
he is more likely to appre- 

the value of 
a high-grade mi 
camera, 

‘The lens is taken from 
the finder of a box camera 
of the No, 2 “Brownie 
type, Hold it 10 ft. from 
a window and focus a 
sharp image of the window 
‘on a card, The. distance 
from the face of the lens 
to the card is the focal 
length, Slip the Jens into 
countersunk block of 
‘wood as shown in Fig. 1 
of the drawings, and over 
it place a brass diaphragm 
sheet drilled with a 1/16- 
in, hole. 

Cut out the camera 
form (Fig. 2) making the 
distance BC the same as 
the focal length of the 
lens, Cut slot A for the 
shutter, which is shown 
in Fig. 3. The spring hooks 
into the notch in the mid- 
dle of the shutter. The film 
spool (Fig. 4) is a six- 
Penny nail filed down at 
one end and sit length- 

‘The finder (Fig. $) con- 
sists of two pieces of alu- 


Fis.9 


Figure 8 is the main assembly view: 
5s making 2 cutter to ait standard movie Aims 
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HE. most serviceable floor 
‘obtainable is none too good 
for the bathroom. Artificial 

stone mosaic fs the first choice of 

many home builders, but this. is 
ypensive and requires considerable 
experience to lay. Some may: also 
object to the fact that it is cold. 

Rubber tile has neither of these 

objections and can easily be. laid 

by anyone over. a wood oF linoleum 
covered floor. The only tools re- 

Quired are a linoleum knife, a 

straightedge, « rule, and an old table 

knife to spread the cement 
First carefully measure the space 
to be covered and order the tile 

through linoleum dealer. It is a 

little mote work to “diamond se 

the tile as shown in the accompany- 

{ng photographs because a border is 

required, but the cost is the same 

per squate yard and the finished job 
1S'much miore pleasing in appear- 
ance, ‘The hard felt base and two 
kinds of cement, one for the base 
and one for the rubber, ate usually 
included in the price of the tile. Ifa 
order is to. be used, the rubber 
will be supplied in sheets to be cut 
Lup on the job. The tile itself comes 
instandard sizes of 4 8, and 12 in. squares 
Lay the base in sufficient cement to hold 
it securely. To overcome any. tendency 
to spring up, the base material should be 

beveled under slightly in cutting, but if i 

. brads along the edges 


will hold it 

Place all the tile, including the border, 
without any cement at first. Make the 
border the same width as the tile if pos- 
sible, otherwise divide opposite borders 
evenly, With the linoleum knife carefully 
score the rubber against a straightedge 
and finish cutting through as shown in the 
two central photographs. A suitable knife 
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How to Lay a WATERPROOF 


Rubber Tile 


Everett 
Eames 


Using 2 linoleum knife to score the sheet 


Ae righe: Rolling the ties after they are cemented 


FLOOR 


By can be ground on an emery wheel from an 

fold bread or paring knife, but a regular 
linoleum knife usually can be borrowed 
from the dealer. 

In the trial set-up, leave rectangular 
openings around the porcelain fixture 
To fit tile in these spaces, first cut a num- 
ber of paper squares exactly the same size 
as the tile and trim them to fit definite 
locations. Using these as templates, cut a 
corresponding number of tiles. 

When the Biting has been done sata- 
factorily over the whole floor, cement two 
sides of the border in place with as little 

cement as possible, In setting 
each individual tile, lay it on 
the cement about 34 in, from 
its correct position and push it 
slowly into place. A. small 
quantity of cement will thus be 
plowed up to. remain between 
the butted edges of adjacent 
tiles. 


iter the laying has been 
completed, roll the surface 

avily with a common rolling 
pin, applying as much pressure 
as possible, Place weights at 
various locations and allow the 
cement to set overnight, after 
which a fine luster can be 
given with applications of regu- 
lar floor wax. 

In the writer's case the rub- 
ber tile, felt base, and two 
kinds of cement cost five dol- 
lars a square yard. The manu- 
facturer's. service department 
also sketched in the exact loca- 
tion of each tile on a floor plan 
‘of the bathroom which I had 
drawn to a convenient scale, 


ipa are to be cut 
‘Cutting the border. 


CASH PAID for Good 
Shipshape Home Ideas 


te follow hs exam and Sead 
id brief “descriptions 

th the treks you do, Paysiect is mode 

‘upon acceptance for available mate 

Fal. If interested, 

velope, stamped ar 
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id a large en 


0. 3. 


Three Baseball Bats 


prio top Sy Py ste 
a boy's room, recreation room, or den. 
ee wah dna Sait 
long. On the inside surface of the bow! 

wa a or i 


filled with 
conceal the 

‘One inch, from the large end of eact 
hat and at right angles to the surface, dri 
avhole about L in. deep and of a diameter 
to suit the threaded portion of the woos 
screws you intend to use. Mount the bat 
temporarily by driving screws throug! 
the drilled holes in the bowl, but do no 
tighten them. Arrange the bats, so tha 
they cross ata point about midway be 
tween the ends. ‘The small ends. should 
form a triangle, the lower points of which 
fare about 18 in, apart. Tie the legs tem 
porarily in this position with cord or bind 
them with a strong rubber band, and set 
the table on the floor. Adjust ‘the legs 
until the bowl is level, and at the crossing 
point drill holes through each leg into one 
of the others. These oles should be of a 
site to receive 1¥4- of 2-in, wood screws. 


and a Chopping Bowl Make Novel 


an either use roundhead screws or 
bore the holes for flathead screws, 
later plugging the hol 
But before fastening the legs 

y, Scrape or sand off the trade- 


LARGE WORK TURNED ON SMALL LATHE 


‘Tie owner of a small combination 
woodworking outfit, which usually has a 
6 oF 8 in, swing lathe as one of its units, 
occasionally wants to turn a lamp base or 
some similar piece of work with a diameter 
reater than his lathe will accommodate. 
If the bed and tailstock are not perma- 
rently attached to the headstock, the 
oversize turning may be accomplished by 


So'that Stomp bane cam be turn 


‘A small woodworking machine with Inthe bed ad tailetock removed 


‘making a tool rest of 1 by 3 in. stock, pref- 
erably oak, as shown in the illustration, 
This should have a bracing knee fastened 
with screws, The tool rest should be re- 
enforced with 34 by 1 in, iron, let into the 
face of the upright wooden member and 
held by short screws. The end of the wood 
is beveled off toward the iron piece as in- 
dicated. In use, the tool rest is fixed to 
the bench with a 

heavy C-clamp, after 
the bed and tailstock 
have been 


If a piece is to be 
tumed with a radius 
srreater than the dis- 
tance from the lathe 
center to the bench, 
the lathe may be 
raised on blocks high 
enough to give the 
necessary swing. A 
higher tool rest” will 
be necessary’ in this 
‘case. In turning these 
larger sized pieces, 
the speed of the lathe 
must be slowed down. 
A.V, Costrscs. 


feed tool est 


Stand 


of shella 
polished, ‘The 
of the legs of the stand i 
chestnut wood. The stain 
olor them to match the maple 
prepared by adding some raw 
sienna to turpentine that had been dark- 
cened slightly with light-oak_ oil stain. 
‘Orange shellac was then applied, further 
darkening the wood. You will not have to 
finish the wood bowl because it already is 
coated with paratin WALTER E. BURTON, 


and 


NONTIPPING HOLDER FOR 
DRAWING INK BOTTLE 


A 254-1%. GLASS cup or shoe of the type 
used under furniture legs and a bit of 
‘modeling clay o plaster of Paris will form 
an ink bottle stand heavy enough to pre 
vent the bottle from when 
used on an inclined drawing board. Simply 
place the bottle in the center of the cup 
and press modeling clay around it, or pour 
in a mixture of plaster of Paris and 
water. This type of holder can be made 
in a few minutes and is even more satis 

factory than one of wood, as the bottle 
will not wark loose from the heavy glass 
stand—Rowest Nevsavex, 
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lathe compound slide, the work vise can be 
ways to al 


‘adjustment in three directions 


omemade Fixtures for 


HOLDING WORK TO BE MILLED IN A 


NA PREVIOUS article in 
this series (P.S, M., May 
"32, p. 104) certain “home 

made milling tools for use on the 

Tathe were described. With these it is nec- 

essary to have various attachments for 

holding the work rigidly and furnishing 
the means of feeding the work to the cut- 
ter. 

‘Two set-ups are illustrated. Adjustment 
or feed is provided in three directions 
laterally, through the carriage travel upon 
the lathe ways; transversely, by the cross 
slide; and vertically, by means of the 
lathe’ compound slide superimposed on a 
special angle plate old tothe sade of 
the 
P 


machine. Still other positions are 
ible by swiveling the angle plate on 
His base and by piv 


ing the compound 
angle plate. 


end-milling job it is set 
edge up by means of a base plate. In the 
ccutting-ofl operation it is mounted flat 
through the agency of a. second ange 

late, which corresponds (oa. milling 
chine platen or wurkiable, Overhang 
of the work beyond the support on the 
lathe carriage proved a serious problem 
‘until an adjustable support was made to 
take the heavy strains incident to this 
type of work. 

Tn designing these tools the writer was 
influenced by materials at hand and faci 
ities availabl 

‘The angle plate used for mounting the 
compound slide was worked up in the 
vise with saw and files from a section of 
hheavy structural angle iron. A turned 
base and reénforcing web were welded 
fn places and the base, distorted in the 
welding process, had then. to be carefully 
scraped to a perfect bearing on the lathe 
saddle, Tt would generally be preferable 
to make a pattem and get a casting, as 
weight in this case is an advantage 

‘The base of the angle plate was drilled 
for the pivot and for two extra long 5/16- 
in, clamping screws which had to be made 
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Small Lathe 


‘up with square heads. ‘These screws 
and the standard SAE, nuts are case- 
hardened. 

After the vertical face of the plate had 
been milled square with the base, it was 
bolted in position and set at 90 deg. to 
the lathe ways with the aid of an indica- 
tor clamped to the spindle nose. ‘This 
commonly used position was marked on 
he base for reference. Holes were drilled 


By 
HoLt Conpon 


A cast-iron block milled to, fill the 
compound T-slot completely distributes 
the load over the largest possible surface 
and supports the vise through a centrally 
located 13 flathead machine screw 
with slotted end. In addition, two 14-in, 
cap screws secure the angular position, 

"The angle plate used as a base for the 
vise is finished all over—a shaper job 
Which had to be done outside, This makes 
it generally useful for other set-ups. 

Spring in the system, with resulting 
chatter and danger to the rather lightly 
constructed carriage, pointed to the need 
‘of an additional support or rest, ‘The 
construction of this fixture is cleatly il- 
lustrated in the group photograph, and 
its application is obvious. The top edge 
of the adjustable member is fitted with 
1 brass shoe along which the vise or sup- 
porting angle plate is fed, the load 
transferred directly to the lathe bed. The 
block forming its base is used in other 
fixtures requiring attachment to the lathe 
bed. A steady rest for turning and a tool 
reat for woodworking are (wo of these. 

‘Jobs of futing and simple indexing have 
been setup with the tools described, 
supplemented by improvised work cen- 
ters, While such work could perhaps be 
better set up on the lathe centers. with 
cutters mounted offside on an independ 
ently driven spindle, such an arrangement 
would involve more tools not yet at- 
tempted in this home workshop, 


MAKING TIGHT JOINTS 
IN WOODEN TRAYS 


OINTS in wooden trays or tanks can 
bbe made water-tight through the use 
Of battery sealing compound. When build- 
ing the tray or tank simply spread the 
ilted compound evenly along the joints 
then fasten with screws or nails 
After the piece has been com 
Tittle will par 
remelt the compo ause it 
flow into every crack and opening, 
makin absolutely wat 
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WHAT YOU 
SHOULD KNOW 
ABOUT 


Frederich D. Ryder, Jr., explains the opera- 
tion and advantages of a focal plane shutter 


E day last summer an acquaint 
‘ance of mine thrust a fistful of 
prints in my hand and dangled 


camera before my eyes 

“Look at 'em!" he said. ry one 
so fuzzy you can’t even recognize their 
faces. What's the matter with my 
camera?” 

"This man isthe proud father of a boy 
who is making quite a reputation for him- 
Self in school athletic eirles. He had 
ought the camera to use at the various 
meets in which his son competes 

“That one,” he added as I looked at 
the top prini, “is Joe finishing’ the bi 
yard dash, but you'd never know it 
unless 1 told you, -T cant understand i 
I set the shutter for a hundredth of a 
second and surly that ought 10 be fast 
‘enough to catch a runner without all that 
blur, "Do you think the shutter i de- 
fective?” 

“'T suppose Joe can do the hundred in 
not far fom ten seconds," Tsaid. "That 
means he moves neary four inches dure 
‘ing.a hundredth of a second. If he moves 
that far while the shutter is open, how 
can you expect to get a sharp, clear 
peture 
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ing events an 


“Gosh! he exclaimed. “I never 
stopped to figure it out that way.” 

He didn't realize that taking pictures 
of athletic events, or any other “shot” 
AL a rapidly moving object, requires spe- 
cial equipment. The ordinary folding 
camera won't do. Its shutter is not fast 
enough. And, except in the higher priced 
folding cameras. the lens is not fast 
enough even if it were practical to speed 
Up the “between-theclens” shutter. 

‘What speed really means in a lens was 
explained in a previous article (P. S, M., 
May ‘32, p. 78). The operation of of. 
dlinary types of camera shutters also has 
been considered (P.-S. M., June 32, 
p. 00). In the better grades of Such shut 
ters the leaves, urged by the force of a 
spring, swing around pivots far enough 
to open a hole at least as large as the 
maximum working opening of the lens. 
‘Then they are stopped and moved back 
to the closed position to terminate the 
‘exposure, 

Tt takes a measurable amount of time 
toforce theleaves togo through this back- 
and-forth motion, so that a_ goodly por- 
tion of the exposure actually is made 
while the "(Continued on pase 94) 


HOW FOCAL PLANE 
SHUTTERS WORK 
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For the full range of home movies 


ERE'S the newest and 
most interesting hobby. 
Movie making. 

You can be director, camera 
man, film editor, title artist, 
projector operator—all your- 
self. And in your fun from day 
to day you'll be assembling a 
collection of films that will 
constantly grow in value to you 
as the years fade into memory. 


Monit k Ciné-Kodaktakesleases 
and filters that allow you to grab 
every picture opportunity—indoors 
or out, day or night, and in color. 


Its f.1.9 lens is so fase that it gets 
clear, detailed pictures without 
bright light, and the addition of the 
Kodacolor Filte 


true to nature. The 
is for greater picture area. The tele- 
photo is for “close-ups” of distant 
scenes. And this camera has a half- 
speed for doubling the exposure (as 
in rain) and for interesting tricks. 


Mort k Kodascope is the quiet, 
smooth projector that does full jus- 
tice to your Ciné-Kodak movi 
giving them theatre-like brilliance 
‘on your home screen. A special op- 
tical system, efficient cooling, and 


—the ""K” outfit 


4Ncineh Telepbors 
sa of distant 


15 mm. Wide Anale Lem 
aiyMtabes awed viet 
Deriatarh wefal inde. 


rapid rewind are only a few of its 
important features. Addition of the 
Kodacolor Unit quickly fits it for 
showing color movies. 

Get posted on movie making 


now. Visit your Ciné-Kodak dealer 
today. He will gladly show you the 
“K” equipment and some typical 
amateur movies, 


"ANY 
Rochester, New York 

‘Send me FREE illustrated booklet telling se all 
about making my own movies. 


Name 
Street 
City State 


Ciné-Kodak Simplest of Home Movie Cameras 
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Amusing Designs for 


urned "Toys 


and 
NOVELTIES 


may be enamel or lacquer in pastel shades 
such as pale flesh or orange color combined 
‘with white, orchid, lavender, or blue. ‘The 
eyes and hair are black. 

The Pincushion, If balsa wood can be 
obtained, this makes a novel problem, 
‘The balsa, being too soft and light to sup- 
port itself in the lathe, must be handle 
as shown in the sketch at the bottom of 
B, When glued on the stem of the other 
‘wood and turned with an extra sharp skew 
chisel, the balsa will have a finished sur- 
face not unlike pine. Tt is soft enough to 
allow pins and needles to be stuck into it, 
‘The finish may be the same as the top 
except that black or other very dark water 


By 
Harvey C. 
Frederick 


URNING small 
toys and novelties 
fon the lathe is an 


ibsorbing line of 


work for home craftsmen. 


paint oF Lacquer, soft and 
smooth grained woods may 
be used, stch as white pine, 
gum, of red cedar. Where 
sreater strength is desired, 
white birch or any of the 
maples or other woods of 
this type should be chosen. 

The Top. This is a prac- 
tical little toy tured from 
birch or maple as shown at 
A. The arms are shaped 
from thin, flat stock and 
sued in place. The finish 


Working drawings of four turned projects and, 
silat the Tele of the page, a umbe 
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to give a rich effect and to prevent the 
surface from becoming visibly marred 
with the pin pricks. The lead in the base 
may be poured into place when hot, and 
sandpapered round and smooth. 

The Tray and Cushion. This involves 
the same problem as the pincushion just 
described except that a tray is added. It 

suggested that the 34-in. stem be left 
Jong enough to extend through the base as 
at C. When the balsa wood and the stock 
for making the tray are glued in place, 
the body should be reversed in the lathe 
so that the tray is at the live center. If 
care is used in placing the work in. the 
lathe in the reversed position, it will be 
found pretty well centered in the new 


As a safety measure it, is best 
ve the body as a blank cylinder until 
the base or tray’ is tuned to the desired | 
dimensions and sanded. 
The Hat Peg. White pine or any of the | 
ht soft woods may be used for this piece | 
shown at D. Turn the body first a 
d the built-up stock for the ba 

ight be turned separately as a bowl, 
the work being done in the form of a face- 
plate job, if desired. Another plan is to 
Allow the center stem to extend through 
to the bottom of the base and add sections 
of 34-in. stock as sketched at £. Each of 
these sections may be tumed in order as 
it is added; this a 
any faceplate work. 


ids the necessity 


‘This isthe top shown fully dimensioned at A 
Inthe working drawings on the preceding pat 
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U.S. PATENT 


1852265 
ISSUED APRIL 5, 1932 


‘ORG PATER FORE 


EXTRA POWER + SPEED + ACCELERATION - 
ECONOMY - DEPENDABILITY + FOR ALL ENGINES 


Perfect ignition far beyond 
the point where failure 
occurs with ordinary spark 
plugs. Entirely new eapaci- 
ties and efficiencies. All 
the established good quali- 
ties so long exclusive to 
Champion emphasized and 
extended at no inerease in 
price. The result of continu- 
ous and intensive research 
by Champion engineers. 


CHAMPION SPARK PLUGS 


‘TOLEDO + WINDSOR + LONDON + PARIS 
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‘Two views of the same fquee 
N per than the 


en with folding camera at two-hundredthe of » second, 
sa 


head-on view ia sharper thon side view 


Snapping Action Pictures 


{Continued from pase 90) 


leaves are only party open or partly closed. 
Because of this mechanial limitation, 1 has 
hot been found practial to work such shutters, 
xcept inthe mallet sacs faster than ap 
Drosimately a. two-hundredth of a second, 

in order to.stop the action of a fast run- 
ner, a horse Jumping, autos racing, and 20 
fn, a ite Sguring Will show that the: ex- 
potute cannot be much over a. thousandth 
Dart of-a second if you want satistactorly 
lear pltures 

“The only shutter that will give such brief 
exponure and: do it in nich & way tat the 
mausimum light-collecting power of the Jens 
ieNuulzed for the entire ime’ available, It 
the so-called focal plane shutter. 

“This shutter conshts of a curtain made of 
black fabric with a horizontal slot fn it called 
the aperture. ‘The curtain is held jn poston 

sein front of the film or plate by two role 
ler one just above, and the other just below, 
the” othe in When the cee 
Dressed, spring appied to the lower roller 
Winds the curtafs frou the top to the bot= 
tom roller. ‘The aperture, passing the fm, 
Allows fhe feom the Tens to allect the sensic 
tive material. "The length of the exposure 
{controlled by the sire of the aperture and 
the tension of the roliee spring. 


TE MOvED seem a, simple job to build 
such a mechanism, but it isn't as easy as 
it looks, ‘To begin with, no ordinary black 
loth will do. "The material has to be light, 
Strong, durable, and. absolutely Tight-ticht 
‘A epecially woven and specially processed 
clot! ued. "Then the ole and peng 
‘mechanisin ‘must be carefully. designed. and 
constructed, s0 that the aperture will move 
across the film at a uniform spect 

‘There are two ways to vary the width 
‘ofthe aperture, In most cameras built abroad, 
there isa single aperture, and the width of 
this slot is changed as desired by means of a 
tape mechanism. In this country, focal plane 
shutter curtains are made considerably Yoner 
with several fived apertures of different sizes, 
any one of which can be brought into use 
merely by rolling back the curtain, 

“Tremendously. fast shutter speeds make 


4 


ft necesary to use the Jens nearly wide open 
with the stop setting placed at F/4.8 or F/S. 
Lenses of focal length suitable for use on 
hand cameras allow little leeway in focusing 
when wed at these large stops. You may 
have a focal plane shutter and a lens fast 
‘enough to, permit its use at top speed, but 
there won't be much satisfaction in stopping 
the motion if most of your pictures are fuzzy 
from inaccurate focusing. 

Furthermore, most action pictures are taken 

the spur of the moment. There is no time 
{to waste in guessing the distance and in set- 
ting the focusing scale on the camera, 

“The best solution of the problem of quick 
and accurate focusing is the reflecting mirror 
‘mechanism. It permits you to focus the 
mage on the ground glass and Keep it in 
focus up to the instant of exposure. The mirror 
{set at an angle of forty-five degrees bet ween 
the lens andthe film as is shown in the 
‘diagram at the bottom of page'90. The image 
Yormed by the lens ie reflected upward from 
this micror to a ground glass set in the top 
of the camera. ‘The micror also inverts the 
Jimage so that you see it right side up instead 
of upside down as you do on the conven- 
tional groand glass of the ordinary camera. 

‘When you press the release, a spring swings 
the mirror upward where it is brought to 
a cushioned stop by the air trapped between 
it and the upper ground glass, Near the end 
Of ite upward swing, at the point where it 
kets out of the way of the image formed by 
the lens, the mirror trips the shutter, and the 
curtain aperture speeds across in front of the 
Sim, 

Many people have the idea that the re- 
fecting mirror, focal, plane shutter camera 
isa special purpose instrument useful only 
for sport and action pictures. Its field is by 
rho means 30 limited. The features that make 
it indispensable for speed work also are ex- 
tremely valuable for any kind of snaj 
picture anyone could wish to take. Focal 
plane shutter speeds usually can be adjusted 
‘Virtually to any desired value froma tenth 
‘of a second up to a thousandth of a second. 
‘The slower speeds, with the lens wide open, 
for example, are ideal for “shots” of the 


‘abs when th Ht is poor, About the only 
photographic job the reflecting mirror, focal 
Plane ater Outlt cannot de widé-agie 
‘work, The mirror mechanism takes up 30 
much room that the short focus lenses needed 
to get a widespread view of such subjects 
as architectural interiors cannot be brought 
near enough to the film. 

‘When you first begin to take sport pictures 
with the praflex type camera, you are qi 
Tikely to get photographs that are distinctly 
cout of focus, If you do, don't blame the 
camera, When the beginser looks down at 
the brightly lighted image in full colors formed 
npn gee tieger md 
and natural that he often entirely forgets to 
focus. T had that trouble myself when 1 first 
tried this type of camera. It disappears as 
soon as you get over admiring the pretty 


$10 prize for best 
ACTION PHOTO 


uate taken 
the months of June and July, 
in by on amateur. Any type of cam 
be used, and the developing 
Shd peinting may be done by prot 
‘Mil both print and Ch 
al int and negative to the 
hotograpiey Far oe ater va 
unt fy and. mark your entry “July 
Photo Contest.” You may enter weve 
tral photos il’ you wish.’ No entries 
site retured, however, una ae- 
Conpenied "by" a 's0lt i; 
Stamped. eovelope. 
“The $10 prise. for the best trick 
photograph entered in 
Teor in this series (0S. 8 
11) has en, ard 
Pearson, c 
Jew honorable ser 


colors on the ground gla and pay some 
‘tention to getting the details sharply focused. 

"There are certain rules to follow if you 
rant the best reslls In fast action pices, 
‘Te Aint i never to take the subject moving 
tity aco the fl of the camera you 
fan avoid i Always try for a quart 
Shot ‘with the subject coming toward. you, 
Even a thowandth of a second exposure wil 
ot sop all motion in racing auto if You 
ate Wat rit anal 

"The second rule never try to focus on 
the moving object sell, Always focus a3 
farefully a posable on some spot. on the 
‘ound at the point where the subject il 
fics and. then press the button when the 
ject reaches ‘that point. 

‘The third rule i use plenty of speed. A 
sprinter may, for example, be traveling ony 
‘Wrenty miles an hour or t, but his foot, at 
te brings it forward, will move atleast twice 
that fast 

“The fourth rue fs, watch the point of view. 
‘Sports such as hurdle race, broad and high 
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jumping, diving, and similar stunts should be 
‘taken with the camera held low. The resulting 
picture always seems more impressive than 
‘one taken from the normal level 

‘In order to illustrate some of these points, 
Thave taken the two snapshots which appear 
at the top of page 94, 

Both were taken with a folding camera 
hhaving the highest grade between-the-lens 
shutter, ‘The exposure was maximum for the 
shutter, a two-hundredth of a second. The 
distance was twelve feet, and the camera 
‘was held two and one half feet from the 


srround, 

‘Note how the jump over the small wooden 
box appears to be quite an exciting feat be- 
cause ‘of the low point of view. See how 
‘much Tess motion shows in the right-hand 


Hite gil was moving det sertthe Bel 
af the camera” Observe that the box. which 
fas the pint focused, x sharp proving that 
Mine fadunes there i the subjet de 
Yolely to the mation, whieh was too rapid 
for the shutter used 

"Thee two. photographs show that even 
the best betwencthecens shitter t not up 
to uch worke Both pictures would have bee 
‘lear and sharp it they had been taken with 
‘camera having focal plane shutter work- 
fg at high speed 


The next article in this series sill be on 
miniature cameras. Mr, Ryder wil be glad 10 
inser any questions on iaking photography 
‘Address him. in care of this magazine and 
inclose a self-addressed, stamped envelope Jor 
‘is reply, In sending @ print to be criticized, 
inclose the film also, 


A SIMPLE WAY TO MAKE 
SANDPAPER ROLLS 


FER long enduring the yeration of hav 
ing to soak sandpaber of roll and hae 
‘on another devised the simple oll 
Iifutrated below, upon which tis easy" to 
Feplace worn-out sandpaper or change to 8 
ferent grade 
‘The roll is turned to a circumference 34 in. 
shorter than the wth of a piece of sand 
pater, i, saw cuts and are made 
thwise of the roll as shown, and a pertion 


Ss 


Is described, eis 
any sanding dew 


‘of each end of the removed piece fs eut away 
to Heave ‘clearance fr the! screws. . The 
sandpaper is prepared by laying it on a 
‘exactly as wide as the circumierence of the 
Foll and creasing over each edge for in 
‘The sandpaper is then placed on the roll with 
the turned edges in saw slot 4, and the screws. 
are tightened. For very fine sandpaper it is 
necessary 10 2 strip of cardboard in 
slot 4 before placing the sandpaper in order 
to obtain a tight grip, 

‘To. prevent the driven end of the wood 
cylinder from wearing out, a circle of tin D, 
fndented with the spurs of the driving center, 
‘if fastened to the end of the roll with four 
stnall nails —CFB, 


Hw or rex have sou wanted to know about the won- 
erful discoveries in science that have so changed the world we 
live in... the secret of radium . .. the romance of the atom 
++ the origin of the earth 
Or you may have wanted to know why glass is transparent 
z+ + how fireflies produce light . ... why the grass is green. . « 
radio waves move in a straight line? 
All of these questions, and hundreds of others, have now been 
answered, for the first time, in one book— Tite Pocket Guipe 


10 SclEXcE. 


All that you probably will ever want to know about science 


is told in this one book that 


a library table. 


il fit in your pocket or grace 


‘The curiosity-satisfying facts about the world 


vw lve in are made ipstanty avaiable to you in simple queton- 


and-answer form in Tue Pocket Guipe 10 


Scumnce, 


Your Name in Gold 
--on This Wonderful Book 


‘Tue Pocker GUIDE To SCIENCE is 
not for sale. It is offered to you without 
fone penny extra cost, with a 14 months 
subscription to POPULAM SCIENCE 
MONTHLY. 


The Pocker Guwe gives you all 
the information up to right now— 
Porurar Sctexce Moxtaty will 
ive you all the important, inter- 
esting and new discoveries of 
science, 

In every issue of Porutar 
Scrence Montuty are a dozen or 
more important articles that ex- 
plain and picture the most fascinat- 
ing and significant new develop- 
ments, discoveries, and undert 


ings in exploration, in engineering, 


in health, in electri 
in 
every 


A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


thea are made of? 
2 tenet? 


Nia kar det 
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And there are also, in every issue, 
a hundred or more articles describ 
ing the important new inventions in 
every branch of mechanical activ- 
ity—page after page filled with 
Photographs and descriptions that 
show you how you can save money 
in the shop, around your car, in 
your store, office and home, 

But all this is only part of the con- 
tents of one issue of the amazing 
Porviax Science Montitiy. It takes 


‘Scusxce Monty all that has hap- 
pened in the scientific, radio, mechani- 
cal_and automotive fields. 


Your Name in Gold 


We will stamp your name 
Jn 22-carat_ gold on the cover 
of, Tur Pocket GuIe To 
ScimNct at mo extra cost to 
‘you if, you use the coupon 
below inmediately. 
You are offered a 14 
gnilis' subseription to 
Porvcar Screxce 
Mowsitiy (regular pric 
ought by the month 
would be $3.50) with 
Pocket Guipe 


Subscriber to Poru- 
TAR SCIENCE 
Montatiy we will 
bbe glad to extend 

ur subscription 
1 months if you 
accept this offer. 
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STOP LEAKS 


MAKE LOOSE PARTS TIGHT 


MOOTH.ON No, 1 stops leaks of water, 
SS 'steam, off, gaa and smoke. Makes a’ pres: 
Sire-tight ‘seal’ at joims, racks and breaks in 
Pipes. boilers, radiators, tanks, ovens. botair 
nd smoke ducts, pails, te. Tichtens Toose han 
‘es ‘on tools, eatery, push broom, tambrelian 
Maks sipped mas, hots “aml screw, old 
‘Tightens: loove. oe casters, aks, 
ster cal ats ad lees penne eevee 
oneréte, ee,” Stops leaks ih automobile radiator 

hoe connections, cracked water jackets amd eat 
‘ists, oll and gasoline lines, Keeps nuts lobes 
toe eounections. hub eaps and wood screws from 
coming loose, makes hetdlisht and dach suppor 

tisht and root asainst rattle. Applied coll 2 
had n any metal concrete, mavonry, te or 


Home and car owners find uses for Smooth. 
(On every ‘month nthe year aad save from 50 
‘ents to many dollars on each 
Soplication. Making. these 


Sours 
Says 
and’ teary Tt 90 
Hructions "inthe  Smouth-On 
Repair Book which willbe 
imalled. on request 

the instant ‘trouble shows 
by’ Keeping aan of Smoot 
‘On in dour tepale Kit and the 
Booklet handy Yor quick. eet: 


Ward ward Gas| 


hn 


Gives Premium Fuel Performance with 


IT'S EASY TO MAKE BIG 
SPARE TIME MONEY 


Saino kaos 
$15.00" week ia your spare tine by tak 
Seine" Porvean Sexeser Sosa ve 


a faa Micatt rane Fon 
fe é 


| 


Economical and Timesaving ~ 


3A SERVICE to readers who find it 
ficult to obtain suitable materials 
for Building ‘high-grade furniture and 
inode, the Popular Science Homecralt Guild 
nas assembled the kits listed below 
"The numbered kits, which are also marked 
ready to assemble,” contain the comp 
machined wooden parts, the necessary’ hard- 
ware, and the Guild finishes. The other 
Kits, ideatified by" letiers, contain the raw 
materials alone (without paints or finishes) 
{and are for craftsmen who wish to do all the 
Work themselves, All kits are accompani 
by. instructions “or blueprints. - Because 
heavy” sh 


cents higher west of the Mi 

No. 1. Colonial maple butterfly table 
with oval top 17 by 22 in, and 22/5 in 
high, “Ready to assemble, $6.90 

‘No, 2, Solid mahogany’ iray-top table 25 
in, high with a 18 in. diameter top. Ready 
to avemble 3.90 
jo. 3. Tilt-top cofice table in selected 
maple with top 10 by 28 in, and 21 in. high 
Ready to, assemble Tas 


ing charges, the ‘prices are $0 


isp River 


No. 3A. The same table in solid ma~ 
hhogany.. Ready to assemble Bis 
No. 4. Solid mahogany book trough 22) 
wide, and 2434 in. high over 

imi. 330 

ship model Wanderer. All 


ie wood, sheet brass, and 


the avy, material + 
copper, five sizes of wite, four sizes of fishing, 
Tine, fine chain, celluloid, and everything but 
the paints, together with Blueprints Nos. 151, 


182, 188, and 158 690, 
‘B. Folding muffin stand in sclected sugar 
‘in. Tong and 33 in, high 

recesary wood cut 


KITS KOS.3 AND3A 


Construction 


KITS 


for your home workshop 


KIT NO. 2 


xiTs B AND C 


approximate sizes but not machined in any 
‘way, together with the screws. 200 


“Muffin stand in birch (can be finished 
as maple, walnut, or mahogany),..-.. 290 
ease send Als. foe 
seth Winclone Ter end €°0.'D. 
Nes gsa0 
wt Es 


es. This oiler is made only 
the United States 


i prada ory ly 
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DGING a lawn shout 

sidewalks becomes a 
easy task with the tool illus- 
trated. ‘This ‘not onl cuts 
the sod accurately at'a given 
distance from the sidewalk 
but also ‘keeps a ‘constant 
angle atthe edge, throws the 
fut sod up on the sidewalk. 
wey nly ery lows and 
tan ‘be operated at least {wo 
or three times as fost as an | 
ordinary edger. Besides, lef 
easy to. construct fron odds 
and eds 

Materials necessary are a 
plece of sheet iron 
1198 in of fairly heay 
4 discarded brow or garden tool handle 
a easter, and (wo small rivets 1"; fn. long 
‘The sheet ‘on fe cut to the shape shown 
in'the lower right-hand comet of the 
drawings. The point ‘on the left-hand 
sage wl team te ein ee, wh 
the narrow right-hand. portion ‘becom 
the turning. Hinge, "The blank is rst 
rolled parallel to. the bend to. form 3 
tocket or the handle. The Tis then 
bent at any desired angle: mine is about 
43 deg. ‘Several small slits are cot in the 
shiet ‘extending to, and perpendicular to 
the bottom of the Phe iin. skirt is 
then ent to form 3 continuation of the 
Vpand the 3 in. wide part of the lange 
iy! bent around’ to ‘carry the ‘sod ‘onto 
the silewalk, The handle is inserted 
Arild, and riveted and the caster is fas- 


tened solidly in a hole drilled in the end 
of the handle. ‘The edger is then com: 
plete except for sharpening the cutting 


edge with a file oF grinder, 
‘Two important points should be remem- 
bered in making the edger: The caster 


igs in his eyes while blowing out a 
drilled hole with an ordinary blowpipe. T 
made the device illustrated in the sketch 
above, It is connected with an air line 
near the drill press by means of a rubber 
hhose and pressed down over the hole to 
be cleaned out, Then the valve is turned 
fon, and the chips, as they are expelled 
from the hole. are caught by the shield, 
‘The casing of the original model was made 
of wood, but T believe that heavy felt or 
leather might be used to advantage be- 
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LAWN EDGER THROWS SOD ON WALK 


FLANGE BENT TOWARD AND 


SHARBENED EDGE 
LAN (SMALL SCALE) 


BLOWING CHIPS SAFELY FROM DRILLED HOLES 


Neus | 


y SHEET 1RON 
(eave ence) 

Zi 
zd 


1 pattern for cutting the met 


ned so that it cannot tum 
In bending wp the skirt 
ithe slits just at that curve 


to form a V 
should be overlapped as in shingling so 
that the sod slips naturally from one 10 


the other. It will be found that the angle 
the handle is held will cause the 
cutting edge to be perpendicular to the | 
walk—or vertical—and the sod-tur 
flange to extend over the walk as 
should, If no caster is available, the fi 
rivet can be moved down to the end 
act as a bearing against the walk. but 
that case should be of the button. 
variety. The caster, however, is the bel 
arrangement 

‘A pan oF scoop similar to those used 
for catching grass behind a lawn mower 


may be attached to the handle and the 
extended onto it. This 
y of cleaning the walk 
bbut is rather cumbersome. I prefer to 


use a shovel and broom, since in any case 
the walk must normally be swept after 
the grass is cut—E, J. Taxcrmatay. 


ise both could be squc 
the work and would adjust themselves to | 
any ordinary irregularities. The tip of 
the nozzle should project below the cas- 
ing to facilitate locating it directly over 
the hole—Tuoatas Mace: 


KEEPING OLD VACUUM 
CLEANERS OILED 


Maxy old style 
vacuum cleaners 

comparatively 
Frequent olling. This 
is not 20 likely to be 
neglected ia ten-cent ofl can is kept in a 
socket attached to the handle as illus- 
trated in the photograph and drawing 
above—H. J.C 


Keio 


FOR SAFETY AND 
GOOD TASTE 


‘The first reason why every swimmer 
should wear an athletic supporter is— 


mer knows that unless he g 
the unprotected, w 
he may have a heavy 
for an awkwaril tw 
‘The second reason is—good taste. 
‘To wear an athletic supporter is to be 
properly dressed for the beach... 
Wear a supporter for all strenuous 
sports—simply as accident insurance. 
For long motoring trips or long hours 


walking or standing, a supporter 
lessens fatigue and adds comfort. 
The benefit is remarkable. 


Wear a good athletic supporter. 
‘The name to know is PAL, made by 
Rauer & Black. $1 at your druggist's, 


PAL 


BAUER & BLACK 


DIVISION OF THE KENDALL COMPANY. 
Toreate 


Chicogs Mew York 


500 Basel 


Yu Cama re Spine A Fo 


Summer 
Projects 
for your | 
HOME 
SHOP 


UNE ond July ore the 
to enjoy building 
‘equipment, to. use, or ae 


eaulp 
‘mart, things for home and porch 
Gr lawn and garden, fencas, play 
eviews ete. A-gold mine of ideat 


Spike ck rata 6 me 


BINOCULARS | 4fsta2? $f? 


No, 7 being cut by means of this set-up). 

For applying the pressure evenly around 
the circumference, a piece of sheet metal 
3 in, wide may be used. The ends of this 
are bent up and reénforced with maple 
blocks to distribute the pressure of the 
clamps evenly across the width. A stiff 
piece of wood across the flat side of the 
form and projecting on each end serves to 
hold the other end of the C-clamp. The 
exposed surfaces of the veneer should be 
protected with several thicknesses of 
paper placed against the form and inside 
the metal clamping band. 

‘The curved side as it comes from the 
clamp appears at the right of the photo- 
graph which shows the clamping opera- 
tion. The veneered piece should be jointed 
‘on one edge, trimmed on the saw to 3 in. 
wide, and the ends cut about 34 in, over 
the true half circle. Each tray bottom is 
cut from ¥4-in, white pine to a true half 
circle of $ 3/16 in. radius and glued and 
clamped inside. the built-up semicircular 
side, Then the inside vencer and the core 
of the curved side are cut away, leaving 
the outside veneer projecting about 5/16 
in. to cover the end grain of the straight 
side. which is nailed and glued in place, 


G REPAIR DISHES. FURNITURE ETC 
litha GUARANTEED CEMENT 


= teva Or 


‘ontinued from 


A DAINTY SEWING CABINET 


70) 


‘The curved end stop No. 7 should now 
bie glued and bradded to the bottom of the 


5, should be made as shown and joined 
With dowels or mortise and tenon joints, 
as preferred, They should be glued’ up in 
pairs and set. aside while the bottom, 
5, is made up. The size of the noiches 
should be checked with the actual leg size 
at a point 11 in, from the lower end, and 
cut 50 the legs will ft snugly. In any’ case 
lay out the notches on the 13)4-in, centers 
and spring the legs into them if they prove 
{o be slightly out of line. Then screw the 
metal angle clips in the correct. position 
oon the legs. 

The end trays, Jeg and rail units, and 
bottom may now be assembled "with 
clamps and squared up. Locate the cor- 


rect position of the end trays on the legs 
with brads partially driven, Then glue 


ends, No. 6, and the side, No. 8, may then 
be trimmed to size and screwed and glued 


= 


| meee TACs 
Spr \ Foe 
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in place. Note that the vertical edges of 
the curved ends 6 must be trimmed to fit 
against the tapered leg. 

‘The knobs, No. 11, are now tured and 
drilled for @ fastening screw. The side 
ngainst. the end, of course, must be 
rounded out to fit the curve, 

The top, built up of solid wood or of 
13/16-in. plywood with veneered edges, 
is hinged to the side rails with two butt 
hinges, Be careful to set the hinges s0 


LIST OF MATERIALS: 


Pet Reg 
Bie! xame “Shanske or ant Memarat 
1 tw Aor wae eas 

4 Rad ra £3 Mutant 355 3h 
3 Main 

Carel ete 


vabomay: WR, white 


7 10 materials: 
poe; Bt 
AIL dimension ave ale Un Inches 
2 righthand, 2 lth 


8, install the wooden wedge shown in 
Fig, 7, first sinking a screw flush into the 
wali of the film slot opposite C. 

Hook the shutter spring to peg C, 
8, and slide the shutter to the left until 
the hole is only '4 in. to the right of the 
diaphragm opening. Insert peg D for a 
backstop. Now pull the shutter across 
until the hole is }4-in. on the left side of 
the aperture, and insert peg £. Drive a 
brad F at the lower right-hand comer of 
the shutter when in this second position 
‘The tension of the spring twists the shut- 
ter so that its left comer rises and its 
right comer is drawn down against. the 
brad, “cocking” the shutter. Bend a release 
wire’as shown in Fig. 6 and attach it to 
block #7, Fig. 8, with one end G free to 
move downward against the edge of the 
shutter. When this wire pushes down the 
left side of the shutter, the right corner is 
lifted above F, releasing the shutter 

‘Mount the film spool with knob J and 
two washers; then fasten block Hin 
and cover the camera with heavy’ black 
paper, all but the bottom. Invert the 
camera and place paper in the film slot. 
framing an image of the window at the 
edge of the paper. Place the finder so 
that when you look through the sight- 
hole, the window fills the wire square 
Incase the camera in a light-tight box 
and cover with leather if desired. 

Standard movie film, cut in half, is 
rolled and placed in one film chamber, 
perforated side down. Figure 9 is a sug- 
gestion for a film cutter made from a 
razor blade. However, 16-mm. film may 
also be used. Draw the free end through 
the slot and wind it around the spool. 


that the top clears the outside of the legs. 
AA sliding brass top support is attached (0 
the top and the straight side of the tray. 
‘The mahogany portions of this model 
were finished with stain and filler, one 
‘oat of thin shellac, and two coats of wax 
Tee euros the eae 
of the original but requires periodic rewax- 
ing. “The pine portion, inside and out, 
vas given (wo coats of orange shellac, 
‘The silk is put on with gimp and furni- 
ture upholstering tacks after a box pleat 
about 154 in. wide has been sewed in the 


rand lower edges. Where the silk 
Aijoins the legs, it may be folded under 
and fastened with small tacks in such a 


way as to conceal their heads. A touch 
of glue along the edges will aid in keeping 
the sill in place. 


AWKWARD GLUED JOINTS 
BOUND WITH RUBBER 


To 1xsuRE strong glued joints it is es 
sential (0 apply firm pressure during the 
drying period. It is often impossible, how: 
ever, 10 use clamps because of the num- 
ber ‘or shape of the surfaces requiring 
Th many such cases, winding 
strip rubber will often give the 
desired pressure. 
The exuding glue does not prevent the 
removal of the rubber—A. W, Minurx. 


HOMEMADE MINIATURE CAMERA 


(Continued from page 86) 


‘The unders 


the camera with the outer 
thew fim alot and apects 


When the shutter is being “cocked” for 
another picture, the finger must be bell 
tight over the lens opening 
the eamera is found generally to over: 
expose, tighten the shutter spring or use 
4 smaller diaphragm opening. If i under- 
‘exposes, loosen the shutter or enlarge the 
aperture. If straight lines appear bulged 
oF curved, the opening must be reduced 
and the exposure lengthened 
develop, shake the exposed roll of 
film in a fruit jar of solution. The wash- 
ing and fixing may be done similarly 


COLORING PHOTOGRAPHS 


‘Tue. amateur ph finds it is 
impossible to color glossy finished prints 
with water colors because of the wax left 
fn the surface by. the ferrotype. plate. 
If the print is wiped off with carbon 
tetrachloride on a cotton swab, it is pos- 
sible to use water colors and get equally 
as good results as are obtained on 3 
ales, sooth finish print “Warsow C. 
OLE. 


26 LONG SMOKES 
FOR 15 CENTS! 


A Way to Get Greater 
Pleasure at Lower Cost 


If you've got the blues, cheer up! Times 
for smokers are not as bad as they may seem. 
Here is a way out on your smoking bill that 


Pipe smoking is pleasure smoking. A pipe 
{is long and slow and placid. It soothes and 


relaxes and charms. A pipe is the kind of 
smoke that Keeps men's nerves steady’, keeps 
their brains clear and alert. 

‘And Edgeworth Smoking Tobacco, made 
as it is from the finest burley tobaccos, is a 
remarkable pipe tobacco. Men who have 
smoked it for as long as 20 years say that 
it’s a cool, slow-burning smoke that never 
bites the tongue. Pechaps it's because this 
special Edgeworth blend has its natural 
savor insured by ive and exclusive 
leventh process. io i i 
cent tin gives you 26 ( 

wa6 Tong, penctul amokes, And Edgeworth 
in ‘the larger sizes gives you even greater 
economy’, 

‘We've all got to sit down and think things 
‘out these days, And nothing helps like a pipe 
filled with that good blended-burley Edge 
worth, Maybe you are already one of the 
treat army of pipe-smoking Edgeworth fans. 
If s0, of course these words are not addressed 
to you. You know already how true every 
word of this advertisement fs 

But speaking particulsely to you men who 
are dissatisfied with your smoking, or who 
feel you are spending too mich, we want to 
say this: A pipe with Edgeworth will give 
You greater pleasure at lower cost, If that 
appeals to you, try one tin of Edgeworth, 
(You can buy it in 
two form+—Edeworth 
Ready-Rubbed and 
Edgeworth Plug Slice 
and in all sizes {rom 
1S-cent pocket package 
to pound humidor tin. 
Some sizes come in 


Compare it with other 
brands, Compare the 
cost with that of other 
forms of smoking. Then 
decide for yourself whether you want to go 
‘on with Edgeworth. Weabide by your decison, 

Or, if-you prefer, try before you buy. Send 
your mme and address for a free sample 
packet of Edgeworth Ready-Rubbed, Ad 
‘dress: Larus & Brother Co, 110 S. 224 St. 
Richmond, Va. 

Don't miss Edgeworth’s weekly radio treat! 
Every Thursday evening at eight o'clock, 
Eastern Daylight Time, Edgeworth offers for 
your entertainment novel broadcast over 
the WJZ network of the National Broadcast 
| ine Company. See your newspaper for the 
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New Motor-Driven 
Woodworking Tools 


eg OBR ne of eta” Wot 


MSc lot pie eet 


BUILD A TELESCOPE 


Foc x compartcely smal eal yo can meee 
pentane of "pinoy cet real 
a ef | 


ute Ma ta 


Wetec fae Md 


Fret Saw Designs 


NSE atc tio tie trae ioe tek 


Through Spare Time Work! 


Become a representative of Popular 
Science Monthly. Nearly balf a mil- 
Jion now read it. You can show it to 
your friends and take orders. Write 
for our wholesale rates to you. Be in 
business for yourself, 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for oar free plan om how to make $5.99 
Bodo S are ys ava ine ty tke 
Ing weds" far Pontae, Serece Stosrey 
{bn Jr tienda Fars 


Mail It Now! 
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New York, Be 


BLUEPRINTS for Your Home Workshop 


For this month's new blueprint projects see pages 64, 67, 76, and 79 


‘0 ASSIST you in your home work- 

shop, Porttar Sciexce Moxtity 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 
cept in a few special cases). Order by 
number. The numbers are given in italic 
type and follow the titles, When two or 
more numbers follow one title, it means 


Airplane Models 
Jonker 3-f. Flying), 8-90 
Den. 


+0 


ance, Sailing Oust, 25. 28 
eR 


Doc Bost, 
Outhoard 


jodersintic, 4 


that there are two or mote blueprints in 
the complete set. If the letter “R” fol 
lows a number, it indicates that the blue- 
print or set of blueprints is accompanied 

y a special reprint of the instructions 
which appeared at the time the project 
was first published. If you do. not wish 
this reprint, omit ‘the letter “R” from 
your order and deduct 25 cents from the 
price given. 


Ship and Coach Models 
Bark, Scenic Hall Medel, 10h nr 
‘Clipper Ship in, 121-13, 


SGI 
Srsnoe 


Sees | 


( 
East wari Cine ally, re38 76 


Ww 
Yacht, Sen Scout, AZo, Racing 
Yack, Bes Racing, 40-8, a 


Toys 
Airplane Cockpit with Controls, 114 
Bide 

Dats House, C 
Batis ow 


pica i Li 


# 
Siehoe elie ch : 3 
Saget out, Moa 
Baha FH 

i a $ 

Ey 

eens Revecracmcn Hf 


Popular Science Monthly 
381 Fourth Avenue, New York 

Send me the blueprint, or bluepr 
numbered as follows 


Nes csae NOssve No... 
Noecces Nourse No... 
Patterns 


Tam inclosing.. 


Nene 
Street — rd 
(Clty ad Stee 

Kote’ Vener your 

Segriy. "IF pon Ret wi 


n'a Separte Sheet 
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BUILDING OUR NEW SPORTBOAT 


(ontinwed from paze 60) 


to which to cut the rabbet. ‘This rabbet is 
chiseled out 34 in, “strong.” After the plank- 
ing is applied, the stem is planed fush, To 
prevent annoying leaks, drill '4-in. holes at 
points indicated om the stem, then drive !4-in. 
‘Wood dowels in the holes alter coating them 
‘well with glue, 

“The keel is now rabbeted, of, if desirable, 
1 built-up Keel may" be made ‘by fastening 
8% by 2, filler piece to the 1 by 4 in. keel 
With 11g-in, No, 6 F, Ht screws spaced about 
6 in, apart, ‘The keel is beveled and rabbeted 

ie fastening it to the frames. Bevel the 

reel so that the bottom edges of the frames 
Ait Mush with the outside edge of the keel 

Place the assembled frames in theie proper 
places on the form, Lay’ the keel in the he 
Hots, and clamp in place, Fasten the keel to 
tach frame with two 2-1n, No, 10 FH. screws, 
Bolt the stem to the keel with two 4 by 34 
in, carriage bolts. Fasten wood strips {rom 
the floor to the stem and frames s0. as to 
hold them level and righ, Let the keel extend 
over the transom frame 2 or 3 in. A. few 
Screws instead of clamps may’ be used to 
fasten the keel to the form, but remove the 
screws before the planking is applied. 


HEE that the chine notches are beveled eo 
rectly, Square the frames and line up the 
stem, ‘The chines are now fastened to ‘ach 
frame with one 2¥/-in, No, 10 F. H: screw 
Countersink these screws well, especially up 
forward, as the chines will he beveled at these 
points. Fasten both sides simultaneously. ‘To 
fasten one whole side at once will pull the 
frames out of shape. Bevel off the chines 
at the stem and fasten with one 1'4-in, N 
8 F.'H, serew on each side, Let the chines 
extend over the transom frame a few inches 
“The inwales are next attached to each 
and stem with one t i 
elore fastening the inwaie, make certain the 
frames are properly spaced and the transom 
fs at the correct ancle. “The inwale at the 
stem is notched dush with the faying {join 
ing)’ sueface 


EXT the battens are attached. Divide and 

matk the space on the frames between 
the top of the inwale and the chine into four 
equal spaces, A light batten is clamped to 
the frames to ascertain if all of these marks 
line up exactly. Alter correcting any marks 
that may be slightly off, use apiece of the 
batten material about ® in. long to mark the 
atten ‘notches, “A center line is marked on 
this short batten, and this must-coinchle 
with the mark on the frame: that Is, one 
half of the batten must be on one side of 
the mark and one ‘half on the other side, 
‘The battens are placed so that the plank 
edges will meet in the center. The battens 
we now notched flush with the ege of the 
frames. Be carelul to fit the battens even 
If they are slightly below or above the frame, 
this will make a depression of a raised area 
in the planking, Fasten the battens to. the 
frames and stem with one 1'4-in, Ne. 6 F. H. 
screw at each Joint, Bevel the ends of the 
battens at the stem so they fit flush with the 
hearing line, Let the after ends of the bat- 
tens extend a few inches beyond the transom. 

“The ends of the invwales, battens, and chines 
pre now. trimmed Mush’ with the transom 
frame. All but the filler piece of the keel fe 

immed fush; this filler piece, which should 
tend 2 in, is trimmed off alter the transom 
planking has been applied. 

‘The transom planking is in two. pices. 
Clamp the transom planks to the transom 
frame, mark to shape, and saw out, Allow 
about'1 in, of the transom plank to project 
above the inwale. This i rounded off. Be~ 
fore fastening the transom planking, bore 
holes for, and insert, 


shown. Coat the dowel pins, transom joint, 
fand transom frame with casein glue. Clan 
the transom planking to the transom frame 
and fasten with 1/z-in, No. SF. HL screws, 
inserting the screws through the frame side 
244 in. apart. 

‘The entire framework is now trimmed and 
faired so the planking will lie evenly 

At this point, go over the ‘entire frame 
and sce that everything is in shape. 

“The plank next to the chine’ Is 
frst. Bear in mind that when a 


tached 
rake of 


tened on the other side of the bull 


HERE are a number of methods (or 
shaping the planks to fit properly. One 
way is to clamp the plank alone the side 
‘where the measurement fs to be taken, Mark 
the plank along the underside of the batten, 
Remove the plank and add one half of the 
width of the batten to this so the ‘plank 
dees will meet in the center of the batten, 
Another method is to use a Hight *spiling 
batten” about 3/16 by 3 in. as shown in one 
of the photographs on pase 69, Lay’ the 
Spilling batten along sthere the measurement 
i to be taken, whether it is a plank edge 
‘ora batten center ine, Make certain that the 
spiling batten lies flat and docs not twist 
‘Take any convenient measurement from the 
batten center line or plank edse to the sping 
batien at Intervals of § in, ‘The spiling batten 
is then laid on the plank material, and the 
marks are transferred to the plank. Lay 
Tight batten on the plank so that it touches 
all the marks and draw a line connecting 
them. Saw out and plane to the mark, 
Tt will be necessary to butt some of the 
planks, as extremely wide lumber would be 
‘with one 
Continuous length, A butt block 36 by 8 4n. 
land wide enough to Be between the battens 
fs wed to hold each butted joint together 


Joint re fastening, app 
marine glue to plank edges and b 


at plank in its peoper place and cou 
mence fastening it at the stem, Fy 


in. apart, "Use a double row of screws on 

the planks at the transom. Fasten the planks 

to the battens and inwale with I-in. coppe 
of 


bout 29 in. apart. The nail 
Dail Tead 


holes for all screws and ‘nail 


ITH the sides planked, trim and fair 
the bottom, and be careful to trim, the 
chines so the planking will le evenly. The 
Space between the chines and keel is divided 
into five equal spaces, Notch battens in as 
before. Fasten the battens to frames, stem, 
‘and transom with 1!4-In, No. 6 F. H. screw 
‘The bottom planks are attached in the 
same manner as the side planks. ‘The transom, 
Keel, battens, stem, and chines are coated with 
‘marine glue, and’ strips of cloth laid, upon 
the sued surface. If the frst tieo planks are 
wrapped in sacks and hot water i poured 
fon them, it will greatly facilitate bending, 
Commence with the garboard plank—the one 
‘ext to the Keel—and plank out to the chine. 
Fasten the planks to the Keel, stem, chines, and 
transom with 15(-in. No, 6 FH. screws 
spaced. about 2Y4 
row of screws at the transom. The planks are 
in. copper 
i soft wood planks are used, 
Krave a I/t6-in. seam between the bottom 
planks and fill with candle ‘wicking and 
Seam filler (Continued on page 103) 
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MONEY SAVING 
‘-EASY TO USE 


Mends cracks and holes 
‘in plaster and concrete 


| Famous Ready-mixed Patchers 
| make repairing so simple you 
can do it yourself, 


Anyone, even without expe 
special skill, can make permanent 
thoroughly satistactory repairs in plaster 
w concrete, without the expense of hire 
ing outside help. If the eracks or holes to 
tbe mended are in plaster walls or ev 
ise Rutland Patching Plaster. If they 
a portland cement or concrete walls, 
walks, driveway's, cellar floors, ete. 
Rutland Concrete Patcher. Each comes 
n a handy package and each con 
correct ingredients ready-mixed. 
‘a Tittle water and apply. G 
products at your paint, wallpaper 
‘or hardware store and use them today. 
Made by the 
Rutland Fire 
Chay Co., Rut 
land, Vermont. 
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HOW TO BUILD OUR NEW SPORTBOAT 


sea fg 
Complete List of Matcria/s 
Fe re. a 


Planking: sides 


5 MG WR WEL ore 
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Coaming MO we A 
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hall-round) 
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Chines © oe ve 

‘Clamps or tive 0% cor we 

Iiateens " 

Frames 5 Ow M 

Deck beams 0% ve 

Seat Riser 


Floor timbers 


mas mers oo 


rete 


ipae 
iis 


delay joints 
‘Soot pulls for windshield) 
§ 4 Tatround brass Ufor sem) 
1 bulkhead runabout steering. wheel 
blocks for steering. Rear 
sein cae 

combination ght 
TF copper sivets (lor frames) 1 outboard combination bere chock 


ale 2 "Papen Vase brass cleats 
UPnousTeRr 


A te 


MATERIALS 


1 sire beads 
Taateaetlee ed 6 artificial leather $0" wide 
th decking weed 304" imitation Teather xi 
00 uiolstein als (0a match Heather) 
S716 tack 
chicken fence wire 


1 Fe mahopany stain, (Cor 
43" paste wood ler 
—) 

ib. laste seam il 
fs fede green bt 
it Inside soe 


FITTINGS FOR HELL het Re ‘xt euimene 
nerd fanel face ak cruising: Liogals water tang, 12") by 
win feeeemd Amr some | Windshield lass (sdouble strensth), Seal awsllinty ae tank 12" by 24 old 


Drosimately 10" by ing gas stove’ folding curtains for sides 
| How to complete the boat will be told in the August issue 
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HAUNTED OIL FIELDS 


PUZZLE GEOLOGISTS 
(Continued from pace 13) 


pumps a stream of cement to the bottom of 
the well, shutting off exhausted oil sands to 
keep out bottom water. To seal the next 
higher oil zone, a cement pluz is built’ up, 
filing the casing’ for a distance of twenty 
fect, 

Now the undertaker uses his casing cutter 
—a vicious-looking tool taller than a man 
‘and equipped with keen steel teeth that sud- 
denly "spring outward when a release is 
tripped. Down into the hole goes this strange 
surgical tool ‘until it reaches the plug of 

Eneines reverse, The catch trips, The 
deadly ‘Knives. spring out as cables jerk; 
vicious teeth bite dosgedly into. the cosing 
Wall, A few revolutions of the drill pipe, and 
resto! the casing is free. 

Now the crew has only to remove the drill 
pipe and pull up the salvaged easing. “Up 
Comes, stand alter stand, until pipe worth 
thoosinds of dollar stacked in the derrick 

is repeated on exch string of 
‘only. 2 mere skeleton of pi 


MORE spectacular rival to the oil fickd 
Undertaker isthe wel shooter. Instead 
ihe mechanical easing cutter, his tol the 
Seotisr buster,” a virtual torpedo filed with 
dynamite, which he acts off with uncanny 
Accuracy at jos the Fight spot to sever the 
Ging,” Haskell 'M. ‘Greene, veteran wel 
Shooter of the Santa Fe Springs fed, 
‘itrosiyceria. and dynamite, 3p 
teith measured force, aid’ him fn’ recovering 
Thousands of dollars’ ia treasure (rom dead 
els 
‘Most startling of his methods i his newly 
incented “cement. shot," ia. which ‘cement, 
‘Siviviched between two charges of dynamite 
i"eompresed tnstantancously. toto. artical 
feck Lowering the “sandwich” to 4 dep 
frensared precisely by am instrament actuated 
by the delcending cable, he sets off the two 


charges simultaneos ‘struck, 
fon each side by hammerlike blows’ at the 
d, hardens in- 


rate of 26000 feet per acco 
tantly into a “rock” that yields slowly even 
tothe rotary dell. 

ren. nest applies the collar-buster—a 
metal torpedo loaded with dymamite and 
ieearing a sct of metal feelers, wire projections 
that spring tightly against the casing. wall 
When the: torpedo hits bottom, it is then 
drawn slightly upward until the metal feelers 
fengage the fist collar between joining sections 
‘of pipe, registering a slight pull upon a meter 
fit ‘the’ surface. "Green then detonates. the 
ange, which expands the collar outwards, 
ecing the pipe, often without even injuring 

threads 


WEES gil poste savage has teens 
covered in this manner’ the upper end 
of the pipe io ested, aod 
the well pronounced ee 
“hique experiment i Bow being tried in 
she Pecos Valley of New Mexico, where ol 
find water have ‘mised with sad. results 
Artedan water has ruined two of wells and 
Secesitated abandonment. At the sme time 
‘thas become necenars to ind an inespemive 
way to pla 700 absndoned artesian ells 
that, are" drsining ‘the water basin of the 
district 
Ty. method conceived by: J.B. Taylor, 
at. W! Erwin, and. George St. Neel, heavy, 
tow ravitsy oleate 00 dees wil be 
Dumped ino the well throush. a wos 
fubine.- When it reaches the water eve it 
tril solidify, cot of the artesian ‘love 
“The wells ave fo be frst cleaned out and the 
Sater drowned with mud: pumped in by a 
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HAUNTED OIL FIELDS 


TS eX ert tee | 


| «bie help in building the transiter. "These 


PUZZLE GEOLOGISTS 
(Continued from page 103 


job, will be finished by a plug of cement. 
Not always, however, isa delunct oil well 
2 “dead horse.” "Ranchers sometimes convert 
exhausted ‘oll wells into water. wells simply 
by perforating the pipe, using an usly-looking 
tool much like a csing-cutter, with strong. 
teeth that punch holes to tap zones 
Near Los Angeles, recently, the owners of 
a large tract of land induced one of the | 
major oll companies to drill 
them at cost, with the unders 
oll were found, more wells wo 


sleeve. Under the terms of U 
‘il company ‘was to. complete 
water well if possible, rather than a 
it.The drillers tapped a water zone yielding 
1,400 gallons per minute of a superior drinke 
Althow 

Lup a. thrivi 
Lbs Ange 
per five 


theie $52/000 experiment resulted 
he owners have built 


na this water 10 
(the rate of Alty cents 
At the ime, | 
fallon, of whieh the state collects 8 cents 
the remainder eing distributed among 
As royalty holders 

anddowners would 
ighth of the whole- 
fining process. 

tive water well, they e- 
fd have only’ to bottle 
ter directly to the ‘con- 


ave received only” one 
sale crude oil price, before the 
As sole owners of 

‘cive all the proceed 


HOW TO BUILD YOUR 
AMATEUR TRANSMITTER 


(Continued from pase 65) 


the two colls are separately: tuned to 
{ranemitting wave length by” individual 
denwers. 13 and condenser C1 form the 


form the (used sid ciecult 
‘ote that the plate of une tub 
end of .3\and the plate 0! 


made to the ends of Br and Bs 
pull circu works best if the work is 
ivided between both tubes, To 
this result, the ircuit should. be as sy 
posible, In other words, 
grid. and 
should be of equal length, Do not at= 
he apparatus, asthe 
hort and symmetrical 
Jeads ‘the push-pull circuit, 
‘Ol course, minor changes in the eptead= 
ing out of the parts will dono harm, pto= 
ded the layout remains uniform and’ sym 
fetrical, Sulficient accuracy in laying ‘out 
the parts will be obtained by" placing. them 
Jn postion on the undrilled panel, folowing 
the arrangement shown as closely as you can 
by eve measurement 
‘You will find Blueprints Nos, 185 and 18 


Sepply details that could not be included on 
these pages and. jve_antenna, power 
supply, and keying instructions which will 
De discussed at length next month, 

You are ‘not permitted to operate an 


amateur shortwave transmitter ‘until you 
have obtained an amateur operator's license 
from the Government. However, this circuit, 
will oscillate with no antenna attached, and 
fan therefore he set up and tuned to the 
Sarious wave lengths before you get your 
license and hook up the antenna 
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RADIUM KILLS IN HANDS OF QUACKS 


(Continued from poge 11) 


prescribes radium ax a drug. All that the 
imedieal profession uses is radium radiation. 

‘More than 100,000 persons die of cancer 
in the United States each year and, aside 
from the surgeon's knife, radium and X-rays 
(which resemble gamma rays) are the only 
‘weapons developed thus far to combat the 
disease, Radium is a proven cure for certain 
types of cancer in thelr early stages. In 
advanced forms of the disease, i is valuable 
mostly as a means of prolonging the patient's 
life, and making him’ comfortable 

‘Ewo methods of applying radium are used 
in cancer treatment. Radium itselt in salt 
form fs the source of radiation in one; in the 
ather, ‘radium emanation, ‘or radon, serve 
this purpose, The metallic radium isolated 
by’ Madume’ Curie in 1911, thirteen. years 
aiter she and her husband discovered the ele- 
‘ment, is a white metalic substance that can- 
nnot be conserved without alteration. Thus, 
for medical purposes, radium is used in, the 
form of salts—radium sulphate for the “die 
rect” method, and radium bromide, which 
IS soluble, for the production of radon. 


HEN radium self is the source of 
radiation, the st is encloned sealed 

lass containers which, in tr, ae placed in 
S mntal “applicator” isually. ade 9f bran 
Jie ass abworin the alpha rays. ‘The metal 
inulitennly thi to absorb the beta tam 
Wilting, er thowth whieh 
the penetrating» and curative" gamma rays 
i ulmest without Joss. In treating 
nk the specialist hold the applicator 
othe thin at carefully called se 
{ances varying with the degre of penetration 
ele ee 

nother way” of applying radium salt to 
atients is to enclne Wt im tiny gos tubes 
Bint are put in, metal "containers called 
seedless" which ae inserted ino the dead 
tisue with a steel phinger and elt there for 
the fue Heth one number 
tetalare known to absorb the unwanted 
fips wile Mri the, guetma"aluinus, 
Trane copper slvr, lad eo, nd planar, 
ttfectve inthe order named. ‘As atin i 
the best, the needs now are made of thi 
etal 

Teed. is not only the most ficient base 
metal for the-prpose hut even better than 
tlver and it Ulerefore, sed for large con: 
lalners to transport radium 


is nearly the same as that of radium itself 
Ibut very short-lived, is enclosed in minute 
lise’ containers which are sealed in Uny 
Soft-gold_ or platinum tubes called “seed.” 
Like the larger radium-slt needles, the seeds 
fare inserted into the tumor with a plunger 
in the last ten years, the emanation method 
thas found much favor with the medical pro- 
fession, and all cancer clinics now use it in 
addition to direct application, Tt has several 
‘Advantages, Flest, one spectalist told me, it 
i applic toa Wier of cae See 
fondly, when radon seeds are employed, there 
iene ) heed ta confine—and enreflly watch — 
a anaes Sede 


Inert 
Tn the 


an inch Tong, and one millimeter, or about 
fone twenty fifth of an inch, in diameter, may 
be left in the tissue without harm to the 
patient. “They do carry a thread by which 
{o pull them out when removal is desired, but 
this usually is snipped off before insertion, 
‘The average price of one such little seed is 


$20, and it can be used only once 

But the emanation method has one dis. 
advantage, While radon has almost as much 
potency az radium, it loses half its strensth 
fot in 1,730. years but in three days and 
twenty hours, and all of it not in 19,000 years, | 
bout one month. ‘Thus any” given quantity 
of radon is a self-diminishing dose, and the 
Seeds must be renewed constantly’ to. have 
‘any appreciable effect. Incidentally, this also 
will give you an idea of how Bille benefit 
may be derived from drinking bottled radon 
water 


{CENTLY I visited a laboratory where 
addon seeds are prepared tor hospitals, 
‘cancer clinics, and private practitioners. The 
a fm charge ushered me into a Jead- 
fined room, 


sale. AIT saw was a pint Mask partly filled 
with water. 

‘Where 

Right in front 
the answer, I had forgotten that, to produce 
‘ado, a solution of radium bromide Js used! 

“The flask was joined to a glass tube which, 
leading through the top of the safe, wa 
connected to an array ‘of glass apparatus, 
Consisting mainly of two mercury pumps and 
1 purification chamber. By means of one 
Gf ‘the pumps, the as, which rises to. the 
Surface of the solution in minute quantities, 
is taken to the purification tube, where it is 
freed {rom impurities by a chemical process 


‘The second pump forces it into a capillary | 
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the elaborate precautions taken in. dealing 


with it. Take for example the laboratory 1 
haye just described, 

‘AL one point in the process of collecting 
the radon it is necemary to concentrate the 
fas in amounts dangerous to the health of 
the laboratory technicians. To protect them, 
fan electrical’ control device” automatically 
flashes a red light when the danger point 
fs reached. When the operators, who work 
behind lead partition, see the siznal, they 
leave the laboratory. to return after a few 
hours, when the gas has heen piped into the 
capillary. tube, 

Even then, the constant, proximity to the 
radioactive gas is so detrimental to health 
that technicians are required to work only 
three weeks a month, and are xiven a month's 
‘vacation each year, “As has been said, radon 
contains ‘no alpha ‘particles. While those 
‘working with it thus are pot threatened 
Wwith necrosis, the danger of anemia remains, 
For that reason, a blood count of each oper- 
ator is taken once a month, and when it is 
ound that the number of white blood cells 
has fallen below normal, the man affected is 
tgranted a farloush in which to recuperate 

Physicians literally handle radium with 
slove—rubber ones—which they put on 
before working with radium-calt’ tubes and 
radon seeds to protect their hands against 
beta-ray burns. But even thus saferuarded, 
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| OME men make more money playing 
than others do working. They have 
been far-sighted enough to tun a 
hobby into'a real source of money. 
Perhaps you've always liked to take 
pencil ond draw litle figures. Suc 
ful artists are simply men who have kept 
fon drawing litle figures, studying and 
procticing, until they became expert. 
‘You may have just as much ability. It 
costs you nathing 0 find out—aond it 
may be the most valuable discovery of 
your life, 
The Federal Schools have taught hun- 
dreds of successful students. Many are 
now earning from $2,500 to $6,000 a 
year—others even more. Many famous 
frtists contributed to this simple, thor- 
‘ugh home course. In spare time you 
can learn the things they know about 
commercial ar, leering, poster design 
ing, color harmony, fashion drawing, 
te. Send coupon below—get the free 
book, “Your Future,” which tells what 
other Federal students have done. With 
it, you will receive our Free Vocational 
Art test, which our artists will use to 
judge your ability. You may have recl 
Tee, "Bont lt tet can bg 
iager money ond on easier, 
Meppier fe. Wie today. 
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COMMERCIAL DESIGNING 

71RD Federal Schools Belding 
Minneapolis, Minn. 


Pleate send me Art Tett and book, 
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RADIUM KILLS IN HANDS OF QUACKS 


they take no chances, They never touch the 
tubes or needles but pick them up wi 
‘wooden tongs. In carrying radium from one 
part of a hospital to another, long-handled 
boxes are used. Whea applying it to patients, 
doctors do so from behind lead plates at 
least one inch thick In hospitals and clini 
radium in bulk. if that word may be applied 
to amounts seldom exceeding a few grams, 
kept in holes driled in thick lead blocks 
L are stored in a lead-lined vault removed 


far as posible from wards, ofices, and 
ing quarters. 
AW hospitals posiess radium in any con- 


siderable quantity because of Ks prohibic 
tive cost. Although, of late years, the price 
hhas dropped. almost ity percent, radium 
Stil is the most ‘expensive substance in the 
‘world, Its present value is from $5000 to 
360.000 a gram. One gram of diamond, such 
as Jewelers use, costs {rom $2,000 to 83,000; 
fone gram of industrial diamond, S875; one 
fram of platinum, about S280; one gram 
‘of Fold, approximately seventy ‘cents! To 
realize how litte a gram im remember that 
two and one half grams of granulated sugar 
‘an be piled on a dime! 

‘Why is radium so expensive? ‘The answer 
is simple. Hunting for the proverbial nealle 
ina haystack is child's play compared 10 
extracting radium from the ores that contain 
it, "While visiting this country some Seam 


Cash for New Ideas 
Sound inventions, patented or unpat- 
ented, now in greater demand, In- 
formation free 
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ago, Madame Curie who, although ‘she'd 
‘Covered the clement, never had posiesed ax 
‘muuch as one microgram of it, was presented 
with a: gram of radium which she, in turn, 
donated to a hospital in er native city ol 
Warsaw, Poland. To produce this one gram, 
150 men worked more than one month with 
‘over $00 tons of ore, 10.000 tons of distilled 
Water, 1,000 tons of cnal, and $00 tons of 
‘hemicals 


T THAT time, about seven-eighths of the 
world’s radium supply came trom carno 

tite ores found in Utah and Colorado, Today 
dium Is mined almost exclusively. tn the 
Belgian Congo, in central Africa. where, in 


recent years, large and rich deposits of ph: 
sium) and other radiuen- 
The 
sd by a Bielgian, 


Dende (oxyde of u 
containing ores have Been discovered. 
radium market now is contro 
the richer 
red in te production 
nearly halved as 2 re 
radium eas mined in this countey, 
the average price was $100,000 a Fram, 
the process of refining 
‘mined together with huze 
Guantities of worthless rock, Sorted and 
Scked, it is hauled to the concentration mil 
where itis reduced considerably in bulk before 
it is shipped to the extraction plant. There, 
the ore fs treated with chemicals that remove 
ll barium and radium salts. Then the tiny 
Guantity of radium is separated from the 
Eirce amount of barium accompanying it 
‘This job alone requires twenty-five separate 
chemical processes! The last step, or rather 


‘esaporation of the solution, With all the 
ScientiGe improvements introduced in the 
rt'y-one years since radium first was iso 
fated, “this” purification process, curiously 


enouzh, today does not differ im ans" particu 
Madame Curie 
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1% mixed with zine sulphide, which causes 
iC to give off a greenish vellow glow. 

It is the involved operations needed for its 
preparation which keep the price of radium 
at about $55,000 for a' pinch that just about 
Covers the bottom of a teaspoon! No wonder 
that something closely resembling panie reigns 
whenever a bit of the precious substance fs 
Tost 

To recover lost radium, a simple but in- 
enious little apparatus known as'an electro 
scope fs brought into play. It consists of two 
sinps of gold leaf hanging on a metal Wire, 
When ‘the wire is charged electrically, the 
Strips spread apart, and stay thus 30° Jong 
as the alr between them remains an insulator, 
fr noncanductor, not allowing the electrical 
charge to "leak" off the leaves. Radium or 
any other radioactive substance, however, 
Tonizes ‘or makes it a conductor of 
electricity. Therefore, if the electeoscope, by 
reat good luck, is placed near the spot where 
{he radium wad lot the srg drop and the 
treasure i found 

A few weeks ago, people strolling through 
1 park in Berlin. were astonished to see a 
party of park guards, led by’a civilian, crawl 
‘ng on hands and krges around a tennis court, 
Armed with an electroscope, they’ were hurt 
ing twenty milligrams of radium, about $1,000 
worth, which a doctor had lost on his way to 

ie lockers, connected) with the courts, For 
all that is known to the contrary, they sil 
fare hunting. Repeatedly, however, radium 
hhas been fished {rom ash barrels, dump heaps, 
drains, and piles of cinders with the aid of 
electroscopes! 


MPPHE world’s total Mock of refined radium 
Yoda is apnea $60 ram 

two-thirds of ‘pound 

Hall of 0 

Bellevuc "Hospital, 


New Vork City a 
‘municipal institution admitting. charity "pa 
tients ‘only, became the custodian. of the 
largest quantity held anywhere the ather day, 
when it received & one not five 
from the Belgian Kov Added 
fown store of five grams, this made ten seams, 
probably twice as much ax fs powewed by 
Any other i 


Wi 


fgo in the Great We 
western Canada (PS 
zn be worked profitably 
iggott, of the Carnegie Institution, address: 
‘2 teeting of the American Geophysical 
in Washington, D.C, amaced his 
teners by declaring thatthe’ sea contains 
more radium than the dry land, and exper 
ments indicate that a billion tons fie hid 
fan the floor of the Paciie Qeean! 11 Uhl vast 
Store can be brought to the surface, radium 
may become aseheapasany’ ordinary medicine, 
‘Until that hoon i bestowed on. eancer 
suflerers, it fs, in one way, just as well that 
radium ie so dificult to get, Its prohibitive 
Dice at least Keeps it out of the hands of 
any quacks and rash exper 
therwise might 


82, p. 7) 
bec, 


ay succeed in conquering its destructive 
force and making it the docile servant of 
mankind 


HUNT OYSTER BEDS 
FROM AN AIRPLANE 


Hextise oxsters from the aie is a recent 
innovation over Chesapeake Bay” along the 
Marsland coast, An aviator demonstrated 
that oyster beds which cannot be seen from 
the surface of the bay are viable from a plane, 
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GUS EXPLAINS MYSTERY 
OF VIBRATION IN CAR 


(Continued [rom page 66) 


twisting itself right out of the frame trying 
to turn the shat.” 

“see,” Joe interrupted. “They don’t worry 
1¢ motor vibrations as Tong as they 


“Probably somebody did, . 
“but he didn't know how to apply the idea 
to an auto engine, Rubber mounting made 
it real easy and practical, Don't get the idea 
that floating power and rubber mounting ate 
so effective that it isn't necessary to worry 
about motor vibrations any more 


TARE it from me, if you tre to apply 
floating power o tome of the unbalane 
mngines th 
robably have the moto 
tar if you tried to drive. fast, 
- rubber mounting and Aoating power 
finements that can be added only alter 
done pretty near all the mechanical 
Balancing: that’s possible. 1 ean remember 
when a set of pistons was considered 0. K. 
if they didn't vary in weight more than a 
few ounces. Now they match ‘em ont 
cheapest cars to the fraction of an ounce 
Connecting rods the same way, Inthe 
‘days erank shafts for cheap ears eame through 
‘without any balancing at all and high grade 
‘car makers tested them only for static balance 
Now nearly every one, including the cheapest 
els tested for dynamie balance. 


with the end bearings festing on a. couple of 
Knife edges and you take metal off here a 
there Gill it doesn't have any tendency to 
bbecause one throw is, maybe, a bit heavier 
than another, why shouldn't it be in perfect 
balance whet you run it in the engine?” 
t would, if you were talking about a thin 

Aywheel dnstead of & crank shalt,” Gus ex 
plained, *"The static of standing-4it balance 
f the flywheel would be practi 

its dynamic ‘or running ba 
plane, 
dynamic balancing? 
“Ina. special ‘machine that. rotates the 
crank shaft and registers which way it's out 
‘of balance,” Gus explained, 


“7 THINK I've got a gllmmer of an idea 
about that,” said Joe after a minute 
two.” "Now explain one other thing that’s 
always puzeled. me about engine balancing. 
Why’ is it you can’t balance a four-cylinder 
motor and get it just as smooth asa sie? T 
never could understand why the two pistons 
coming down don't equal the other two 
Pistons going up, he pistons all weigh the 
frank shaft is. dynamically balanced, “what 

fs there left to eatise vibration?” 


“Better brains than yours or mine have 
puzzled over that one, Joe.” Gus said. with 
Ragrin, “The answer ie what the engineers 
fall the angulatity of the erank shaft. It 
Imeasute the motion of the piston as ft 
down the cylinder, you'll find it goes quite 
abit more than halfway by the time’ the 
‘crank has reached the allway point. Sounds 
impossible, but you can prove it for yourself 
in two minutes with a compass and a ruler. 
‘The only way you could get balance would 
be to put a pair of cylinders on apposite sides 
af the crank shalt. ‘Then the Seregular piston 
motions would balance.” 

“So that’s it, eh?” said Joe as they reached 
the Model Garage. “Well, Tl take your word 
for it. Just goes to prove that whatever goes 
Uup must come down—but not the same way!” 


‘the connecting rods, and the | 
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In Argylishire, such showers were seen in 

96, 1817, and 1821; in Kinrose-shire 
| 1828, and’in "Rose-shire in 1828, Of the 

Scottish accounts, the most entertaining is that 
fof a fish rain near Aberdare in 1839, when a 
carpenter named John Lewis went “fshi 
don his own neck. In a book by a British 
zoologist, it is given In thee word: of the 
fuck” fisherman himsel 

“T was getting out a picce of timber fo 
the purpose of setting it for the saw, when 
1 was startled by something falling all over 
me, down my neck, on my head, and on my 
back, On putting my hand down my eck, 
T'was surprised to find they ‘were little fish 
By this time I saw the whole ground covered 


RADIO-TELEVISION 
ING PICTURES 


sates titer infer as eee 
etree Ee tele a 
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1 long strip of about eighty yards by twelve 
| yards, as we measured allerwards. ‘There 
| Were two showers, with an interval of about 

ten minutes, and each shower lasted about 


minutes. They. came down with the 
in a body like” 


ease ee! | 


HE: heaviest fish {all is that described 

Jn 1801 by Count de Castel 
French naturalist, whose 
wuestion, It took pla 
day" rainstorm at 
earthquake in Febr 
Acres of land were covered ‘ith fish 
Germany" wins the palm for 
case, despite the fact that it inve 
ingle fish. But that one came down already 
icked i ice! During a violent hailtorm 
a Essen, in July, 1890, 2 hailstone the size 
fa hen’s exe, eyewitnesses relate, fell onto 
he pavement of one of the main sirces. In- 
ide’ the haillstone a baby carp was found 
irazeal 

Dr. Gudger found that fish have 
feccurred as far north as the lonely Faroe 
Talands, southeast of Iceland in the Atlant 
Ocean} and as far south ae the Argentine, in 
South America. "They bave come down 
Holland; in South Africa; in India, where 
they are more frequent than anywhere else; 
in the Malay Peninsula; on the island of Java, 
in the Dutch East Indies; im Australia an 
im the South Sea Islands, ‘where a certain 
pecies of tiny fish sometimes Is found in 
he hollows of rocks and other places where 
bo water except fain could pouibly. reach 
‘The natives eal it "topataua,” which literally 
means fain deop. When Dr, Gudlger com: 
pleted his investication, he realized he had 
followed a trail that encircled the world. 
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THAT canes fi ruin? Several theories 
ave been ofered in explanation ef this 
curious phenomenon Alesander_ vom Hum: 
olde ceibrated German alent ia 1823 
isbuted to volcan eruptions, The rea 
tras that the only fah ruin of which he had 
Tnowledae™ followed an eruption. tn. South 
‘Americas where mountain sireams were 
thd of fh i the explosion. Count de Castele 
tie, ale ecruainfed with but ope ocurrence 
that accompanying the earthquake at Singse 
porecnaturaliy pve earthquakes asthe 
Eice, Fai taint however, have been ob- 
Served in many” couniris’ where. voiansc 
| disturtances and earthquakes are uaknown- 
| ’ thied theory is that activation, or hiber- 


bi, lo sree nga | 
sive’ wom and. perso a> 
farated 2 unshlled ‘nutans | 

ietinaet | 


nation of fish, is at the bottom of the mys- 

tery. This explanation assumes that fish never 

really fall from the clouds, but. that such 
| Creatures found on dryland simply were 

disturbed in their sleep and brought to. the 
Surlace of the ground by heavy rains. There 
fare several kinds of fish living in tropical 
rezions, particularly India, which in the dry 
Season bucy themselves in’ the mud until the 
tains of the wet season waken them and set 
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713 Interatieal uldig, WASHINGTON. 0. C 
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IT DOES RAIN FISH! 


them free. In the first place, this theory | 
would rule out all eyewitness! accounts of 
fish actually dropping from above. Secondly, 
hibernating fish ‘are found exclusively inthe 
tropics, and acstivation, therefore, scarcely 
‘would explain fish rains in the Faroe Islands, 
in Scandinavia, Holland, Scotland, and the | 
‘northern part of the United States, 

Another somewhat similar hypothesis also 
dismisses as Incredible the reports of fish | 
‘dropping from the heavens, TU advances fish 
migration as the cause, Fish encountered on | 
dry land, it explains, belong to certain species 
‘which, when ponds and streams dry up, will | 
travel’ overland in search of other ‘waters, 
palling themselves across the round by theit 
breast fins. Such fish actually exist, They’ are 
enabled To live out of water for short periods 
by a special organ, connected ‘with the gill, 
in whieh they hold water while on land, 
the trouble with this theory is that migrato 
sh, like hibernating ones, are found only’ in 
he’ tropics, 


OTRANGEST of all is a theory attributing 
the presence of fish on dey land to 
Spontaneous ‘reation,” Tt was. formulated 
pot inthe dark ages, but in recent years 
ook entitled 


modern instances of Ti 
found "on. plantations _ 
author sericusly explained that the fish, ens 
nad been 
“ereated on the spot,” though he didnot 
attempt to give a reason for their. having 
been placed in 40 unfavorable an environment 
in which to live, 
What is the right answer? Dr, Gudger 
thas found that ish rains are caused. by 


waterspouts. High winds, particulatly whiele 
Winds, he told me, pick up water, fish an 
all, and carry them inland where, when the 
Nelocity of the air and clouds becomes rel 
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INVENTS NEW MACHINE 
TO EAT GRASSHOPPERS 


Drstexen to devour grasshoppers and turn 
them into chicken-feed and. Tertiliee, an in- 
vention by Walter S. Jardine, a Nebraska 
State Representative, is expected to prove 
fof value in combating insect. plagues.. The 
apparatus, attached to an automobile or 
tractor, will move across the fields sucking 
the insects into a huge metal hopper where 
they will be ground up and then expelled in 
Jong “windrows" to fertilize the ground or 
to be collected and fed to poultry. Jardine 
has applied for a patent upon his grasshopper= 
‘eating. mechanism. 
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BUG EATS BUG TO SAVE FARMS 


Continued fr 


me, From the very besinning the advantage 
ison her side, for she can raise new ge 
eration every month, ‘Thus the offspring of 
this amazing insect spread. with 100 percent 
sreaterrapiity than’ do. her enemies. Her 
method of attack on the latter i peculiar 
Spying a black dy clinging to a citrus-plant 
leaf, she alights on it Piercing it with her 
ovapositor, or stinger, she deposits an ex 
under it, Then she buzzes off to repeat the 
operation on the next black fy she sees, ap 
parently forgetting all about the ex she lett, 
tinder the Jast one. 


‘ONG before the black fly can reach the 
adult stage and take off from its lea, the 
‘ese laid under it, by the litle wasp’ has 
hatched, One of these creatures in the grub 
stage instantly’ starts feeding on the Black 
Ay. Te continues this method of subsistence 
luni! nothing remains of the black @y but a 
hollow shell. "The young parasite, having 
Feached the adult stage, bursts the hollow 
shell of its late host and des off, to repeat 
the egg-laying process—it it be a female 

Such were the insects that Clausen attracted 
to the potted plants he had left standing in 
the pomelo groves of Malaysia. When a suf- 
ficiently larger number ‘of the inseets were 
seen t0 be interested in the infested plant 
overs. were clapped over the traplike eases 
in which they stood nd the parasites were 

ried off, By this “Shanghaling” proces, 
Clausen told me he managed to land in Cubs 
1 colony’ of forty-two females and nine male 
parasites of the black fy, ‘These were all that 
Survived the long ocenn Voyage fram the other 
slide of the world 

HC is too early yet to give you any facts 
and figutes concerning the elect of these 
Parasites on the citrus-fruit. black fy in 
Cuba,” said Clausen, "Entomologists, how 
ever, feel confident that the Cuban invasion 
hhas "been ‘checked and the menace of an 
Invasion of Florida removed." 

Previous to the cltrus-fruit black fly ex- 
pedition, Clausen had spent several. years 
Japan, Korea, and Manchuria. Ta those re- 
ions The sought parasites of the Japanese 
beetle, which had invaded this couatry and 
spread havoc and destruction in frult or- 
chard. “The pest was believed to have 
centered the United States shortly before 1916, 
in earth packed around nursery. shoots i 
ported fram Japan. It made it frst appear- 
ance in New Jertey, over a rezion about one 
Square mile {n area, By 1023 the infested 

‘overed 6,087 square miles. Tn less than 
fo hour ‘one morning ino, thiten 
ixteen-gallon tubs of Japanese bectles were 
collected in one peach ‘orchard merely” by 
shaking the trees, "Next day’ the same trees 
apparently were as thickly infested as before 


EFORE such rapidity of breeding, man's 
artificial methods of coping with these 
insects are futile. Quarantine was resorted 
to-in-an effort to Himit their spread. Tn- 
spectors were stationed at state boundaries 
{to examine all interstate shipments of plants 
for nursery shoots, You may” have been 
Stopped, while motoring through the country, 
by inspectors enforcing this quarantine. Ev 
effort was made to keep the beetles from 
traveling, but still they spread, ravaging fruit 
fand shade trees and destroying plants 
Entomologists. were instructed to search 
for insect parasites of the Japanese: beetles, 
Since these’ destructive creaiures came origi- 
‘nally from Japan, it was felt that there was 


dificult than the trip he 


Malaysia. In Japan be had to find Insects 
about which nothing was known, and 
Which were only thought to inhabit’ those 


to the Japanese: beetle 
wwe had to get one hardy eno 
{transportation to this country, and one that 
‘would thrive in the climate of cur iniested 
areas, That was a big order to besin wil 

Considering that we had half of Asia in which 
to. search, For preliminary” work of this 
campaign we emploved much native labor. 
At one time we had as many as 200 men, 
women, and children working for us, ‘SU 

Te wasn't as difficult as you might imagine 
hhe continued. “We simply gathered topether 
all ‘those who wanted to work for us and 
Showed them specimens of beetles, both 
parasitized and Uunparastized. “At Sapporo, 
Japan, in this manner we collected Im two) 
Years as many as 206,000 infested beetles. 1a 
‘one day in. 1922, $6,000 parasitized. Icetles 
were brought in by this form of labor.” 


this country, 
told me, of nine parasitic enemies, ad one 
Beaty toe of the Japanese beetle Hichy 
fflective, throughout. the larger portion of 
the infested areas in the United. States, 
Clausen told me, Centcter cinerea, a species 
of fly. In attacking a beetle, the iemale of 
this species deposits one of her own ex on 
the enemy's thorax. The larva, when hatched 
foes not emerge from this tiny ent, but at 
fonce enters the body of the imect to, which 
the ega i attached. Inside the beetle, it feeds 
fon that creature’ internal economy and does 
hot emerge until the death ofits host, when it 
comes forth as a fullgrown Centeter 
Bodies of Japanese bectles kiled by such 
creatures, and still containing larvae of Uheir 
executioners, were packed for shipment to 
the United States in cardboard boxes of moist 
sphagnum moss. They were sent to the De- 
partment of Agriculture's Japanese beetle ex 
perimental station at Riverton, N, J. There 
Raevae of the parasites of the beetles were bred 
in cages under laboratory conditions to make 
stre that they had succesfully stood the Tong 
Journey from Japan, 
‘that they had done 20, thes sete liberated in 
beetle-infested areas. 


ANOTHER paraite of the Japanese beetle 
Yound in northern Japan was discovered 
to employ a most amazing method of attack 
Its work begins while the Japancse beetle 
stil in the grub stage, is living in the ground 
Larvae of this parasite, Prosena sibert 
deposited on the ground, and. immed 
begin burrowing, looking’ for beetle grubs 
When these are found, Prosena burrows into 
them and adds insult to injury by breathing 
through the beetle grub's respiratory system, 
lind at the same time devouring the rub 
from inside out! 

‘Clausen told me that economic entomolosy 
the study of intect parasites of crops an 
plants, first was mentioned inthis country 
Suring or shortly after the Revolutionary 
War. At that period, the Gaze bus, Hessian 
fly, chinch bug, and coddling moth beean 
their depredations on American farms. Find- 
ing themselves unable to cope with the in- 
vasion of these pests, early entomologists long, 
discussed the practicability. of importing 
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uted scale insects that were ravaging Call- 
fornian eltrus-fruit groves. 

Tn the Antipodes, Koebele noticed that the 
Australian ladybird was an implacable enemy 
of the fluted scale, which was also found in 
Australia. He brought back with ‘him to 
California several of these wonderful ttle 
creatures. After careful breeding they were 
finally released in the Californian groves, 
‘where they soon effected the complete exter- 
‘mination of the fluted scale. 

mm (o many’ but those actively en- 
‘the Department of Agriculture has 
for years’ been waging a bitter, and at 
times a. seemingly hopeless, war against the 
ypsy moth in New England states, In 1880 
a French scientist brought numbers of ex 
‘lusters of this pest to Medford, Mass, from 
France. He planned to use them in breeding 
‘experiments In the hope of producing a hardier 
race of silkworm. During the experiments 
Some of the exes were lost, or the caterpillars 
escaped. Realizing the danger, the Freach- 
‘man sounded a warning. Unfortunately for 
the United States, the insects bred at) first, 
eof Mediord were 
‘ol fale security 
Te was not until 1889 that they awakened, 
to a sense of their danger. In the summer 
fof that year, fruit and’ shade trees around 
Medford’ were almost completely’ defoliated 
‘trance caterpillars swarmed over everything, 
invading homes, getting. iato food. 

‘Alarmed by "these conditions, the state 
of Massachusetts voted lunds for combatine 
the menace, An area of 380 square miles 
around Boston was found to be infested 
‘he work of fine the pets went 20 well 
that again people were lulled into a feeling 

Tn 1000 the combat work 


fale security 


Ordinary biting fase, ts powder cor 
surrounded by futtapercha tat and. yarn, 
| farms atthe vate of abot two fet a mmute 
Some bom ve been found wth ay much 
| Se"tity feet of fone gies the murderer 
| Simple time to make hie sctawas 
Has March, a iggy of st esaped death 
RN when they ‘were 
2 pet ter. 
Ge the from. porch, they found six seks 
Sf dynamite in’ tn can. The foe had been 
fihted, bat i burned lone ewough for therm 
| to escape. 
| item the type of fre employed will sive 
detectives be that ade tothe capture 
1 the Criminal dynamite. Coneequcaly, 
Profesional bombers offen use yarn rolled 
I'zumpowder sm place of resular Tus. It 
urns up complet and leaves mo chi 
‘When an unexploded bomb i brought to 
| tnevenpert; every inch. of iit combed for 
| clues “oth the outside and inside of a bor 
‘Sechndamareosied for tefiale.Gnger- 
Prints The wring, the wrapping paper, the 
ToS wires or battery are cureflly noted The 
pisive wud te anaivsed and studied 
Mechaniam bom are now being 
to discover where the, biden. spi 
Uegers ave located. Of 
man will press such an 
Hoe. te Me ace sali to eat the smell 
of the’ explosive within. Dymmte, niro- 
| slscerin sod som cotton cach has an odor 
iy which the exert cam Semi i 
‘Most eapiosces used. im bomb plots are 
stolen, so the police cant trae the purchase 
‘Any good thie can get dynamite or tttos 
slyeerin® Dr, Charles E, Monroe. explosives 
Expert of the Bureau of Mines io Wasbincton 
| BPE Scat recently, pomntine out the nee 
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HOW SLEUTHS TRAP BOMB MURDERERS 
hiawed from pase 


ened it was beieved that the pests had 
St st been brought unr contr 
Entomologist, Iwan told, now know this 
to have been a most iadvied move, Within | 
five years eaterplars of the pypsy moth were 
srarming over many parts of tie New Eng: 
itnd statcs This reappearance of the pes 
put ap end to the truce, and war again i 
Aared up with renew vigor, Cofnetlentally 
With the new invasion am iliy of the RPM 
Inoth appeared on the scene—the Urowt al 
moth. Between them these tivo peste st 
{o work destroying tres in Sew England 
‘Hy. 1005, the work of importing. insect 
enemy of the gps and brownelall mo 
iiad berun, Since that time more than 93,200, 
G00 parastes af these pests have been rough 
{nto this country: and Mberated in infested 
Sreass"Fortysnevenapeies of. these nset 
Alles of man have been employed, of which 
teen are kuown to have frm: ctablished 
themelves here 
“The control oi crop pests by the introduc 
tion of ther natural parses ay" entomolo- 
ots is not the heal method of combating 
Sack evils: They pointcut that iis very Ike 
‘iting unl horse bas been stolen efore 
Putting lock ona barn door, In other 
trordsy agriculturaits must sit Heipleay. by 
and watch their crops infested by" nee para 
ites belore anything cam be done to aave the 
‘ropa, But the fault here i» man's and not 
star's In the present state of knowledge 
‘of spraying methods and applianess, man ean 
do Me more than he has aeady done, Unt 
we, dave, ewer and eter osteo 
‘hemleland mechanical contol of crop pet, | 
fran must be conten tot Nature de ths 
stork for him, combating his geicultral pets 
‘th her own weapons 


for stricter supervision in the handling of 
high"explosives. Albert, \, Pitt, explosives 
authority and head of the Bureau of Public 
Salety of the Nassatt Counts, N.Y Police, 
told me 1,700,000 pounds of dvnaealte passed 
fover the highways of that county: in a sngle 
‘year. During the frst three and a half months 
‘1 1082, Lieut. Newman reports 2.000 sticks 
‘of dynamite were stolen Jn the metropolitan 
Sistrict outside of New York City" proper 
‘A. ciear-box bomb sent. to Judge Oto 
Rosalsky on March 17, 1912, gave the late 
‘Owen Eagan, famous New Vork bomb sleuth, 
his only seridus injury in twenty-one vears of 
continuous service, Eagan was openitg. this 
box, made by the insane bomber Henry 
Kloiz—who Inter killed two women and then 
blew himelt to death witha bomb of his 
exploded. “He lost 


St pietresque characters | 
among ‘detectives in’ this ine of "work, 
lean ip said to have handled in the neigh: 
borbood of 7,000 bombs during. his serwiee 
fsith the Bureau of Combustible. in: New 
York City. To protect melt from reprisals 
ty the underworld, he kept his whereabouts 
2° constant secret His mame. appeared in 
to itlephone book or cya 
to mailbox under his own name sd he moved 
A frequent intervals. Tn the end neat ind 
eaian mt ch epiniy ctied hsdeath, 
her bomb experts take similar. prec 
sions, ‘The name of one. of the caunieys 
foremost authors, 2 Federal many has 8 
{tally "never appeared in the newspapers 
rmaintsine a secret laboratory n'a deol 
Spot about thirty miles from New York City 
‘There, be works behind steel barcindes. and 
inna pits (Contirurd om page #14) 
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At thie Iosely aboratory, = vise, camped 
toa stump in an ‘open spac, plays an 
Portant part tn the dangerous tack of remow 
{ng the end caps from pipe bombs im onder 
to take out the explosive If even a particle 
St dynamite bas worked its way ito the 
threads on the pipe the jar of unscrewing 
the metal cap fs likey to detonate the whole 
bomb. Not lone ago, a profesional bore 
taker was ile instnty fn this way” when 
fe tried to remove the cap from one eid of 
bomb he hal made 
‘ter the’ pipe i secured in the vise at- 
tached to the stamp, the expert explain, he 
Ataches a Stilon, wrench (othe end cap 
And then tis 4 seventyeivesfoat rope to 
Hts athe snd’ of the wench han Then, 
While yin in'a sand pit, he tues om the 70 
Uni he has pled the wrench as faa be 
fan. With the rope in his hand, be. then 
ras cautiously to annther sand pit‘on the 
Opposite seu the bomb and pus he wrench 
around the other half of Hs ere. Uati Ure 
Gap is oly he. Keepm hiiden whenever iis 
vena fraction of an inch, This 
Menace of particles being, caught in the 
threals makes “loving cup” he told me, one 
‘of the most dangerots bomb to deal 


During “the Wikon administration, "this 
expert set what still stands asa record 
single day 


He opened ten deadly bombs in 
Counterfeiting the label of a New. York de- 
partment store, a crank had sent bombs dis- 
ius as perfume to Cabinet members, Sena 
tors, and’ prominent financiers, "They were 
‘among the most cunningly contrived tourder 
packets in all bomb histor 

Tnside a. wooden eslivier was a square 
perfume bottle filled ‘with acid, The neck 
‘of the bottle was attached to the top of the 
wooden cylinder by an iron collar #0. when 
the top was turned the bottle broke and the 
Acid touched off the bomb. Discovery of the 
plot and the hroadeasting of a. quick alarm 
faved the lives of the intended ‘victims, Tn 

‘ning. the containers, the expert split the 
‘wooden cylinders without disturhing the tops 

Once, a murderer escaped arrest by riding 
fon crowded subways tor two wbole days 
Thstead of hiding, he did the unexpected and 
police were taken off their guard.’ Similarly, 
the first rule of the bomb squad is: Never 
do what the bomb-maker expects you to do. 
For’ Instance, ita suspicious package. i 
Wrapped. in paper and tied with a string, 
4 a hole through the 
paper on one se and leaves the string intact. 
Wr the box has a lid, he never Ite it, Instead, 
he takes out an endl ar the bottom to. get 
Inside. If the container has a top that slides 
ff telescope fashion, of screws off, he leaves 
it strictly alone and gains entrance some other 
way. 


HROWN bom 


the detective does not cut the string 
He t 


wrap the box 


with detonating. studs 
rojectn oUt om all sides so the explosion 
takes place the Instant it strikes, are’ rarely 
used in the United States. ‘The lansest bomb 
ver found intact in the United States was a 

Toving cup” five feet long and twenty-two 
inches in diameter, ‘The smallest bomb wat 
the exact size and shape of a cient, Chemicals 
within it acted upon exch other to bring about 
fan explosion and incendiary re in the hold 
ofa thip, 

‘The last bomb Owen Eagan opened was an 
innocent-looking violin case that held fifteen 
pounds of dynamite, It was found on the 
back stairway of & newspaper plant in New 
York, Each year, criminal dvnamiters devise 
new method: of carrying out their sinister 
designs. Books, saturated with nitroglyeeri 
have been used in some cases, Bombs, a 
tached to the starter and chassis, have hurled 


victims throuzh the tops of automobiles when, 
they stepped on the starter buttons, 

Sometimes, bombs are hermetically scaled 
nd have to be opened by rifle bullets, This 

the safest way for an inexperienced person 

to handle an infernal machine. But it ie un- 
Satisfactory from the experts" point of view 
because the bomb explodes and destroys mast 
‘of the evidence it may contain, 

Alter the Easton tragedy there was an 
‘epidemic of bomb scares in various parts of 
the country. A suspected package was taken 
from a Connecticut post office and fired at 
hala dozen times. As nothing happened, the 
bbundle was opened. It contained the skins 
of cight muskrats and one skunk 

In Washington, D. C. a heavy wooden 
box, addresed (o' Dr, Julius Klein, Assistant 
Seeretary of Commerce, aroused suspicion. 
Marines atthe Naval Research Laboratory 
fired rile bullets into Uhe box and exper 


worki implements 
Tehind a. Inside 
were small w Ja new form. of 
Concentrated eat which’ an inventor had 


sill obtain vital information. The co 
the smol 
fate the kind of explosive used. 
smoke, for instance, is white; TNT, 
Drown} black powder, bluish white 

Tn addition, the effect of Uhe blast tells 
lts story. Powder pushes; dynamite shatters, 
A gas explosion bas bo central point Of preat= 
fet damage. Tt cam be told from a powder 
blast bythe fact that the powder ‘usualy 
blows a hole under isell as well as pushing 
outward, 

‘The ps 
was told, 


Dynami 
‘dark 


we behind most bombings, 1 


Site "murder by mall” plots, in webich infernal 
machines are posted, are the result of old- 
Wwarld polital feuds that have been carried 
to this country. Contrary to general opinion, 
‘only’ a few bomb-plotters have been insane. 
Most of them are moved by politcal belts 
or. deslee for personal venseance 

Early in the morning, two weeks before 
Christmas in 1029, 4 terre explosion in 
rant of a Brooklyn, ‘N.Y... tombstonc- 

her's home brousht neighbors pouring into 
the street. A mushroom-shaped cloud of 
white smoke was rising slowly above the 
house. ‘The blast had demolished the porch, 
shattered the front rooms of the house and 
killed three children sleeping in them. 

Dynamite, packed. ina. black bag and 
touched off with a time mechanism, bad been 
hilanted by ‘the son of another tombstone 
faker as an act of revence because the i= 
tended viet had refused to form a partnee= 
ship with his father. Detectives starting with 
flues found in the debris, tracked down the 
farderer, who was sentenced to a Jong prison 
term. 

Tn this ease, as in practically all bombines, 
the intended Wietim escaped and. innocent 
penons died. An expert who has dealt with 
Bombs for more than twenty years ssid that 
he has never known an important bombinz 
that succeeded in killing the person against 
whom the plot was hatched. 

Tn the Easton case, two mail clerks and 
an explosive plant employee were killed. 8 
the plot in which tombs were sent to the 
Wion Cabinet. members, the only person 
hurt was a maid wbo opened packazes in 
the home of a southern Senator. In the Wall 
Street blast, thirty-three people were Killed 
and, 100 were injured. But they were all 

rks, errand boys, brokerage employees. 
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Thrilling Air Battles Fought for Movies 


to the hawklike dives was a fixed camera, 
It pointed straight ahead, and as the attack- 
ng plane swept in from the let front, using 
the lower ship some ten feet, the’ camera 
Billed the screen with views of am onrushing 
plane that scemed to fasten its wheels in the 
Wings 2s it tore overbead. Then, by under 
crihion od amine ahem, Same be 
f the negative, amt by” blending the 

pictures sith the actors tae it ave evry 
Appearance of rushing in from the rear al 
away over the pilot head-—by inches 

“By mounting the camera on the center 
section,” Captain Robincon explained, "we 
can photograph abeat without taking in part 
fof our own plane. ‘This eliminates blind spots, 
blanked off by the wings when the camera is 
located in a cickpit oF alongside the fuselage 
‘With the camera on top, the pllot maneuvers 
the plane, framing the picture between the 
struts, upper wing and fuselage, and shoots 
the picture exactly as he sces it. This san 
cspetially valuable arrangement for line 
barret rolls, dog-fights, and spins, Tt teaches 
a pleture pilot the necessity of keeping his 
Ship ‘om the spot! for the camert a 
lose quarters 1 limited.” 


the part of pilots. One script cal 
small hoy, through accident, to be carried 
Into the air sitting om the running gear ot 


lange transport plane, to be rescue! in Ya 
air by a pilot who climbed out of his cock- 
pit onto the upper wing. Meantime the lower 
thip flew ‘with no one at the controls, unit 
it fell away, leaving the pilot hanging on to 


the boy 
“The air supervisor rigged a dummy: boy 
tunder the big plane, conneetinz the dammy 


with a: bomb felesse, such as the big ery 
Vombardment planes carry fo cut loose their 
Wish “explosives, which. led. toa. mecha 
Hidden inthe eabin above. A stunt pilot 
took off inthe pursie plane and. alter 
fivertaking’the larger ship ‘crawled Out of 
Ine cockpit, out on the wing soy the two 
Ships bounced. perilously "near each, other, 
reached for the dummy boy. Meantime, as 
the cameras ground gut Tong shot. 2 hidden 
Pilot, bent low in the sccond cockpit, ew 
the lower plane 

So. much “for that part of the resene 
Next thy, for elose-upy, the 
{ok of ih the same pos 
nother dummy grasping his less, ‘The second 
‘momy was a counterpart of the rescinz 
pilot. To dupileate the preceding day's scene, 
brat much closer up, the same plane, appte= 
ently pitti Hew in Under the friemsotor aed 
{or abmile the hidden pilot kept he upper 
‘wing barely: touching the duramy's feet. Te 
Sppeared exactly as thou it were standing 
‘am the Tower plane. 

"Then, at the proper moment for the su- 
preme thrill, the mechanic above teipped the 
Thom release, the dummies dl, vhe parachute, 
delayed in openine a one rip coPd, pened 
‘ind both oated easly to earth 

“Tre following morning Captain Robinson 
reported. forthe day's work. 

fowl the dummies lok?” he asked the 
siretor 

oo, mmuch ike dammics,” he was told. 
“Liven ‘em up a bit. Make fem more human 
Weil shoot the scene again this afternoon.” 

‘Not even duamies ean act naturally inthe 
talkies, Te seem! 

Later in the day more footage was ground 
cout; and the rescue completed. 

ZX director wanted the late Leo Nomis, who 
perished in his stunting plane 2 few weeks 
Fitee when it spun into the ground feor 2 
Ish altitude, to eras thzouab the toot of 
4 building, After some consideration be de- 


irr) 


(Continned from page 28) 


cided the stunt was too danzerous, not from 
the impact but irom the fire that was sure 
to follow, and gathered with Nomis, the 
technical director, and the doctor around a 
blackboard to plan the crash, 

“Leo.” said the director, “vour plane will 
come down out of control Vou land here,” 
Indicating a spot in front of the buildin, 
“and the ship hurtles through the wall. The 

truck will be offstage, Got it?” 

“Okes,” Leo replied. A few minutes later. 
after having climbed the litle biplane 2000 
ict abore the set, he stuck her nose down, 
As the cameras. ground out footage, Wires 
Sereamed an accompaniment to the rocketing 
plane as he crashed with a roar heard for 
Imiles roundabout—not in’ the street, but 
Square ‘on the roof of the building.” The 
thell supreme! 

Next day" the same director asked Nomis 
to dive a. second plane 1,800 feet down, 
fiver a machine gun nest, firing Dlank ear 
(ridges between the blades of his spinning 
prop in a sensational and successful picture 
‘effort to wipe out the crew. The stunt iver 
Swept down through the Jow-hanging cloud, 
‘opened fire on the eun, and pulled back on 
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the stick a short dlstance above the 
But he had miisjudsed his speed and altit 
and in a few seconds had squashed 10 Tow 
that the elevator on the tail-of his plane 
struck the gun. For fully 
Nomis Sew overhead. trying vainly to learn 
what had happened to his controls. Tt was 
alter he had pancaked his plane in the 
near-by ek, washing out the landing gear 
that he found be had ripped of the Ripper ant 
hha no vertical control over his machine 
‘Whether the script calls for a thrilling dog 
fight, hich above the lous, ot a sudden crash 
fon terra firma or in the sea, every detail 
ie dazrammed beiore a plane leaves. the 
‘ground. Before Dick Grace spun two planes 
From a mile above into the zreen waters of 
the Paciic a few weeks azo for a. briel 
flash on the screen, he and his co-workers 
Irad planned every maneuver of the stunting 
ad ‘camera planes, even 0. the fast spin 
land tight spiral a: the camera followed the 
‘doomed plane and dae pot Lo their waters 
mer Dyer, who in twelve sears of 
imine screen’ plays has putin. the can 
celluloid records of twelve sir thrillers, fol- 
lowed Grace down on those two quick plunses 
to posible death, the first high altitude 


movie crashes ever attempted with the sea 
fon the receiving end. Six rescue boats anda 
Sock ‘of cameras were ready below as the 
camera ship cirdled a mile overhead waiting 
for Grace. Not a foot of ‘film was ground 
until Grace, Deer, Dyer's pilot, and the di- 
rector had ‘conducted a long skull practice 
belore a blackboard, 

“We drew a picture of the coast tine," 
Dyer explained. "The indentation was the 
cove on the Malibu just south of the movie 
beach colony. In the background were the 
mountains, east of Los Angeles. I fizured we 
‘ould spiral around Dick as he spun down, 
Keeping’ his ship on the inside of the cieele 
and showing flashes of mountains and water 
as we went down. 

Well cecle to the right 
said to Dick 


wer the cove, 
o Dick. “You came in from the north: 
When we waste our wings, you kick 
10 a spin, apd well spiral down alter 


‘We circled. the cove si, times walking 
for Dick to Ay into poston. ‘Then T saw ht 
Asiog in irom the proper direction. T started 
the camera and. touched my pilot onthe 
Shouller, He waged bis wings'amd without 
further waning twas thrown ayains the 
deel the ‘cockpit ae L saw Dicks sip tt 
to one se adn spinning I plot 
ntinaed is ht spiral, neceary to beep 
the camera ‘em am even heel and pointed 
ining ship. We stayed on his 
tailail the way down nd 1 could almost 
fel the sting of salt spray’ Kicked into the 
spy the impact 
Te fmine toch scenes, when ob 


aaa! its mount must be part of the 
Air pressures bulld up so! 

peed increases that the old stsle of 

the cameras with webbing belts would. not 

hold them. The present form of mount ie of 


tubular steel construction, bolted. into. the 
the furclage 
ils are in the alt, however, 
ned not Tons ago'showed 


sudden 
funder ‘a. telephone. tne-and 
a hay pile. ‘Theee planes took 
in these beiel tenes, the fret a fast 
se with powerful ehgine capable of 
palling the sbp out of trouble near” the 
feround. A-stunt pilot flew the ship through 
the queer’ maneuvers, under the telephone 
‘wires, and dlitectly- above the hay’ pile. His 
Bight’ was “cut” on the film just before he 
reached the point of his supposed crash. 

A second plane, worn out by its. many 
movie maneuvers, wae planted on its-nose 
in the hay, its wings torn and ‘broken for 
realisra, “Here. the close-ups of the actors 
sere fimed. 


HE actual crash had not yet been fled, 
ince the plane ‘must be crashed “an 
Jeft standing in exactly the same position 4s 
the planted ship the air director did not care 
to etek a pilot lite in a vertical dive. A Tons 
levated tunway ane a tripping Wevice came 
to the rescue.” A hundred fest the plane roared 
she the seating an tte end 2 tipi 
re permitted a powerful chock cord. to 
fll the sick quclly forward, The, plane 
Bowed over and dropped thirty fect st 
owen into the May A camera near by. te 
cconded the short dive, Later this was matched 
‘sith the scene of the actual Bight, the two 
Sosetaling into a perfect sequence. 
‘mage instances, the thtllemakers have 

Ir they can crack un airplane. more 
realisicalls, and with infinitels less dange 
bbe mechanical means than by having 2 pilot 
stunt i into the earth, Dynamite that hurls 
parts of the plane high into the air supplies 
{the sensation of the crash, 


POPULAR SCIENCE MONTHLY 


Look inside your 
engine just once 
and you'll always use 


Ethyl Gasoline 


D: 


ENGINEERS put a 


Buy F. TAYL GASOLINE 


FRESH! not par 


Wien you smoke Camels you enjoy 
all the rare goodness of choice Turk 
ish and mild sun-ripened Domestic 
tobaccos, For the tobaccos that go into 


Camels are never parched or toasted. 
The Reynolds method of scientifically 
heat guarantees against that. 


applying 


Protected against drying out by the 


Camel Humidor Pack, a positive air- 


hed or toasted? 


seal, Camels come to you with their 
natural moisture still present, insuring 
a cool, mild, flavorful smoke wherever 
you buy them, 

If you haven't smoked Camels lately, 
compare their fresh, mild delight with 


the sting and burn of dusty, dry ciga- 
rettes, Smoke Camels, then leave them 


—if you can. 


R, J. REYNOLDS TOBACCO COMPANY, WinwomSalem, N.C. 


CAMELS 


Made 


SU — Kept FRESH 


